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The Master Sixes 


Chalmers 


Master” Six” 


$2175 


6-passenger Touring Car, $2275 





$10,500,000 Worth of Evidence 


The combined salaries of all the Presidents from George 
Washington to Woodrow Wilson would buy only one-third 


the Master “Sixes’’ now in use, $10,500,000 worth. Manyof_ all past records. 


these cars have been driven thousands of miles. 61°; of their 
owners abandonedother cars when they bought Master “Sixes,” 
so they can make comparisons—can speak from experience. 


The Man Who Knows 


Men bought Master “Sixes” not upon 
impulse but upon positive knowledge. 


Do as these men did; talk with those 
who own Master “Sixes.” They will 
tell you first, that the resistless sweep of 
the “Six’’ is not founded upon a fad, 
but upon these logical reasons: silence, 
smoothness and flexibility. They will 
tell you that these advantages are so 
real in the Master “Six” that they are 
forever spotled for any other car. 


You may still think of a “Six” as 
necessarily a heavy car, costly to buy 
and expensive to keep. Once that was 
true. But that day passed with the 
coming of the Master “Six.” 


What Owners Have Found Out 


Owners will tell you that it is heavy 
enough for the utmost in safety and 
comfort, yet light enough to be easy on 
tires and frugal with fuel; that the con- 
tinuous power of its six cylinders has 
done away with vibration, and so re- 
duces wear and tear almost to nothing. 


Fermer owners of high priced cars 
have learned that in the Master “Six” 
they secure the same six-cylinder luxury 
without the usual six-cylinder expense. 


Get the Evidence Yourself 


Among the thousands of owners of 
Master “Sixes,” some live in your vicin 
ily. Ask us, or your dealer who these 
men are. Talk to them. They can give 
you facts 1t would be folly to ignore. 


Then let our dealer take you on the 


Chalmers Test Ride. See with your own 
eyes the beauty of its streamline body. 


Feel with your own hands the ready 
response of its supple power. Learn the 
charm of its luxurious silence and com- 


Through these men the fame of the Master “Six” has 
spread like wild fire. In all sections sales have far outstripped 
For unconsciously every Master “Six” 
owner becomes a Chalmers salesman. Even we did not fore- 
see the nation-wide triumph of the Master “Six,” so we will 
run short at least a thousand cars this season, that’s certain. 


fort. Then it will be plain why, in half 


a year, men have paid over ten millions 


for the Master “‘Six.”” 


A Master “Light Six” — $1,800 


No longer need those who want six-cylinder luxury, hold back on account of the 
price. Here’s the Master “Six” built on a lighter scale; with the same motor but a 
smaller and lighter model; yet it shows 30 to 50 horse power and has more speed 


than you'll ever need. 


Light for the sake of economy in tires and fuel; yet with a 126” wheel base for 
roomy comfort. Graceful in outline, distinguished in appearance; and sold at a price 
which sweeps away the last reason for doing without a “Six.” 


A Princely Inheritance 


This lighter ‘‘Six’’ has all the features which 
have made the Master ‘Six’ illustrious. 

Its small bore and long stroke motor give it 
the same flexible power—from a snail's pace to 
an express train speed without shifting gears. 

The steady pull of its six cylinders gives 
smoothness of motion, resistless in its charm; 
a smoothness that cuts wear and tear to the 
vanishing point. Its lighter weight means 
added economy in fuel and tires; while its price 
makes it easy for multitudes to own ‘‘Sixes.”’ 


Strength No Longer Means Weight 


Time was when ‘‘Sixes’”’ were heavy to secure 
comfort and the required margin of safety. So 
now one marvels at the sturdy strength of the 
Master “Light Six.” 

This is due to the simplicity of the Chalmers 
design; to heat-treated steel with a four-fold 
margin of safety; to aluminum castings; to drop 
forgings. With its deep upholstery and sinewy 
underslung springs, excessive weight is no 
longer essential to comfort and safety. 

Its light weight and low price mean a double 
saving. A lower cost means economy once, 
lower up-keep cost means economy every day. 


Built Up to a Standard, Not Down 
to a Price 
The Master “Light Six’ is built throughout 
to meet a standard, not to fit a price. 


We use the best steel because we must hold 
up the strength while we hold down the weight. 


Chalmers Motor Company. Detroit, Mich. 


Valves of ordinary steel are cheaper, but our 
valves of Tungsten steel never warp nor waste 
power. Our molded oval fenders cost more than 
flat ones, but they pay for themselves in added 
beauty and utility. Every dollar in the price 
stands for a dollar of real value in the car. 


The Price is Lower —Not the Quality 


The selling price of the ‘Light Six’’ is lower 
than the Master “Six’’ because the cost is less. 
The horse power is less because the motor is 
lighter; the ~veight is less because the car is a 
bit smaller. 


3ut it has the same Chalmers-Entz one- 
motion starter; the same non-stallable Master 
Motor. Its roomy body is the true streamline 
type with flush fitting doors and concealed 
hinges. Tires are carried at the rear, leaving 
the running board clear. Its tapering bonnet, 
underslung springs and oval fenders give it dis- 
tinction in any company. 


Master “Light Six” Touring Car - $1800 
Master ‘‘Light Six” Coupélet - - $2050 


P 


Fully Equipped f. 4. Detroit 

















Chalmers Motor Company, Detroit, Michigan 


Send me the names of owners of Master Sixes in 
my vicinity, also catalog. 


Name 
Street Number 


City State 


Sc Am 
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Upper engraving represents submarines entering the lock at Gatun. Lower engraving shows submarines submerged and resting on the cradles. 


DRYDOCKING IN PANAMA CANAL LOCKS.—[See page 328.] 
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The purpose of this journal is to record accurately, 
simply, and interestingly, the world’s progress m scien 


tific Knowledge and industrial achievement 


A Ridiculous Proposal 
r HE country has been favored of late with dis 
concerting evidence of the ignorance of some 
members of Congress on the subject of our Navy. 
Lack f elementary knowledge in such high quarters 
"1 matters of grave national import is greatly to be re 


tted: and when to this is added the fact that there 


censionally crops out evidence of an active spirit of 
hostility, the ituation becomes deplorable It was 
mily recently that a certain Senator spoke contemptu 
ously of service in our Navy as being a condition of 
paid idleness willful misrepresentation which is as 
unjust to the honorable profession attacked as it is 
diserestitable to its author 


And now comes Senator Weeks with his amazing pro 
to place the fast scout cruisers of the Navy in 
service as carriers of mail and freight between New 


York, New Orleans, and the Pacific Coast ports of South 


- 


w possible excuse for the introduc 


tien on the floor of the Senate of such utterly imprac 


tieablie proposals as this; for it is a fact, which must 
be we know to every one of the people’s representa 
tives in Congre that there is within a few minutes’ 


reach of the Capitol at all times a body of expert ad 
visers, not merely in the Navy, but in every other Gov 
ernment department, who are not only willing, but very 
eager to afford all possible technical information and 


enlightenment on subjects which the members may wish 


to bring up for discussion, either in the House or the 
Senate If Senator Weeks had taken the trouble to 
submit his proposal to the technical advisers of the Sec 


retary, he would have been instantly assured that to 
use naval vessels for the transport of mail and freight 
was proposition impossibie from every point of view 

In the first place, the transfer of vessels from naval 
to commercial service would violate one of the very 
first principles upon which an efficient navy is main 
tained, namely, that every ship shall be in such a condi 
tion of efficiency that, in the sudden crisis of war, it 
ean instantiy proceed to the appointed rendezvous in 
which the mobilized fleet is being assembled Of all 
tyvyx if naval ships there is none whose service would 
he more quickly called for than that of the scouts, 
whose duties would require them to operate far in the 
van of the fleet, where they could obtain the earliest 
possible infermation as to the strength and destination 


of the enemy's forces 


in these days of watchful preparedness when, as in 
the case of the German navy, from three fourths to 
four fifths of the principal units are maintained in full 


commission and active service, a decisive blow may be 
struck contemporaneously with the declaration of war, 
or even in anticipation of it It has always been a 
characteristic of our foreign policy, and was never more 
so than to-day, that we have been reluctant to make 
any distribution of our military forces which might bear 
iy hostiie construction by the nation with whom we 


vere conducting diplomatic exchangés. Our scout ser 


vice, as we have shown in a recent article, is altogether 
too limited as it is; and were the only three distine 
tively scout vessels that we possess to be transferred, 
as Senator Weeks has suggested, to commercial work, 
it is perfectly conceivable that a sudden declaration of 
var m find he ( t Valparaiso, the 
Salem it Buenos Ayre ind the “Birmingham” in 


7 


Weeks had taken the trouble to inqui: he 
wonld have been told that one of the chief difficulties of 


the ueval coustructor is to find space for such equip 
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ment, stores, berthing accommodations, fuel, ete., as 
must be carried by a warship in the performance of her 
designated work He would have learned that every 
pound of displacement and every cubie foot of space 
has been allotted, and that it would be impossible, with 
out making serious changes that would destroy the 
efficiency of the ship, to find space for mail, freight, pas- 
sengers or any other of the accommodations which are 
necessary for the service proposed. Furthermore, the 
motive power of a fast scout cruiser was not designed 
to give those economical results which are only to be 
achieved when a designer is left a free hand to design 
a ship for the particular commercial service for which 
it is being built 

Let us hope that this latest absurdity will be con 
signed to the early oblivion which it deserves. We had 
thought that puerile suggestions such as this belonged 
to an earlier day, when ignorance about naval matters, 
particularly on the technical side, was excusable on the 
ground of unfamiliarity To-day, when there is so much 
reliable information published regarding our Navy, 
there is no possible excuse to be found for such amateur 


proposals as this 


The *‘ America”’ Cup Contest 
HE present year will go down in the annals of 
the 
history of this noble sport. The coming again 


yacht racing as one of the most famous il 


to our shores of the indomitable Lipton, this time with 
the fourth “Shamrock,” has resulted in the construction 
of three defending yachts, one by the veteran Herreshoff, 
another by his most able American competitor, Gardner, 
and a third by one of the most promising of our younger 
designers, Owens. 

Particular interest attaches to this year’s series of 
contests, because of the fact that they will be held under 
a new rule of measurement, which discourages the 
building of the extreme and almost freakish type of 
yacht with which the public was made familiar in the 
last series of “America” cup contests. The old rule en- 
couraged the construction of a yacht of extreme beam, 
draught, and over-all length, with a flat floor and full 
ends, and carrying an enormous spread of sail. The 
new rule governing this year’s contests encourages a 
return to a more wholesome form, with a fuller and 
deeper body and sharper ends—a type which, after the 
races are over, is still serviceable for cruising because 
of its greater head room and its easier motion in a sea 
way. Furthermore, the more limited draught enables 
the yacht to enter harbors and cruise in waters which 
are inaccessible to the older type. When it is remem- 
bered that these manifest advantages are secured with- 
out any sacrifice of speed, the all-round advantages of 
the new rule over the old will be manifest. 

In Nicholson, one of the younger designers, the chal- 
lenger has at his disposal the genius of the most suc 
cessful yacht designer, probably, in Great Britain. 
“Shamrock IV” will also have the advantage of being 
absolutely in charge of the most successful amateur 
yachtsman to be found in the British Isles. 


Mental Acrobatics 
r HAT perfection in the solving of scientific prob- 
lems is an art to be acquired by training, prac- 
tice, and experience is so obvious a truth as to 
require no emphasis and to invite no contradiction. 

Not so obvious is the fact that in the selection of 
problems for inquiry, in the mere asking of questions, 
much depends on the judgment and common sense of 
the inquirer. Indeed, it has been said that the great 
man in science is recognized not so much by the means 
he employs to attain his ends, as by the purposes toward 
which he bends his efforts. 

The mind of man is so constituted that it must needs 
ask questions regarding things and events about him. 
And this is well; for to this inquisitive streak in his 
make-up we owe probably all the most fundamental dis- 
coveries of science; the other impelling agent, the desire 
to apply natural forees to useful ends, has probably 
played a less important role in the history of science, 
and has affected chiefly the development of detailed 
knowledge rather than the discovery of broad funda- 
mental principles. 

Now this impelling desire to “ask questions” has its 
drawbacks. The case is well illustrated in a simile 
drawn by the great German physicist, Ludwig Boltz- 
mann. He likens the efforts of certain philosophers to 
those of a baby sucking at a feeding bottle: So long 
as there is milk in the bottle the baby sucks with gusto 
and effect; but presently the bottle is empty: still the 
baby goes on sucking. So, said Boltzmann, certain types 
of mind are set upon asking questions, and when they 
have exhausted all sensible questions in their repertoire, 
they turn to the consideration of vain and futile in 
quiries. The middle ages were particularly rich in men- 
tal gymnasts of this kind, but our day is not by any 
means free from acrobats who would essay a tight-rope 
dance across the chasm that separates us from the 
regioun—not of the unknown—but of the unknowable. 
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One of those vexed “problems,” which never ceased 
to have an irresistible fascination for certain minds, is 
that of the “ultimate cause” of things. 

Now such inquiries as this are a pure waste of energy 
for two reasons: first, because they can never lead 
to any solution; and, secondly, because we can accom 
plish all our daily tasks and affairs perfectly well with 
out waiting for such a solution. In other words, the 
inquiry is both fruitless in its results, and useless in 
its applications. 

If evidence is needed to substantiate these statements, 
let the reader refiect over this: If the search after 
causes were really so vital a function of scientific re- 
search, surely we should expect to find the word “cause” 
to recur somewhat frequently in works presenting the 
results of the most advanced phases of modern science. 
As a matter of fact, advanced sciences, like gravita- 
tional astronomy, even physics in general, never employ 
the term “cause.” Indeed, the word could well be 
spared from the scientific vocabulary. “The word 
‘cause,’ says Bertram Russell in the Proceedings of 
the Aristotelian Society, “is so inextricably bound up 
with misleading associations as to make its complete 
extrusion from the philosophical vocabulary desirable. 

The reason why physics has ceased to look for 
causes is that, in fact, there are no such things. The 
law of causality, I believe, like much that pas 





S mus- 
ter among philosophers, is a relic of a bygone age, sur- 
viving, like the monarchy, only because it is erroneously 
supposed to do no harm.” 

The fact is, the physicist has not only learnt to an- 
swer questions, but to ask them. He spends no futile 
efforts seeking to find the ultimate cause of an event; 
but instead, he studies the various determining factors 
which influence a given phenomenon. He measures each 
factor and the phenomenon studied, and seeks to find an 
equation or formula by which the one can be calcu- 
lated when the others are given. In technical language, 
he seeks to discover the functional relations between 
the variables which appear in his problem. Once this 
is done, once his formula is found and proved correct 
by actual test, his task is finished, and any further in- 
quiry after the “cause” of things seems a fit subject for 
an inmate of an institution very different in character 
from the physical laboratory. 


Industrial Research and the Steel Rail 


N the course of his presidential address before the 

American Chemical Society, Arthur T. Little, speak- 

ing on the question of industrial research in Amer- 
ica, showed how the steel industry in its many ramifi- 
cations promotes an immense amount of research, which 
ranges from the most refined studies in metallography 
to experimentations upon the gigantic scale which was 
required for the development of the Gayley dry blast, 
the Whiting process for slag cement, or the South Chi 
cago electric furnace. This last is the furnace which 
has formed the subject of considerable illustration and 
description in the ScrentTiric AMERICAN during the past 
two years. The president of the American Chemical 
Society is of the opinion that this furnace has probably 
operated upon a greater variety of products than any 
other electric furnace in the world; and he draws atten- 
tion to the fact that up to the autumn of last year, 
after two and one half years of operation, no reports of 
breakages had been received from the 5,600 tons of 
standard rails made from steel produced in this furnace 
That would be a significant statement under any con- 
ditions, and it is particularly so when it is borne in 
mind that, during the past thirty years, the average 
total weight on the drivers has increased over two hun 
dred and fifty per cent. Thus, in 1885, the aver 
age total weight on drivers was 69,000 pounds; i: 
1907 it had risen to over 180,000 pounds, and in that 


same year it reached a maximum in a few locomotives 
of 316,000 pounds. Yet, in spite of this enormous in 
crease in the concentrated load, the weight of rails 
during that same period had increased only from be- 
tween sixty-five and seventy-five pounds to between 
eighty-five and one hundred pounds per yard. In the 
years preceding the introduction of the electric furnace 
and the manufacture of steel rails from its output, the 
breakages were so frequent that they constituted one 
of the most serious perils, if not the mest serious, of 
railroad travel. Thus, in 1905 conditions were so bad 
that out of a lot of 10,000 tons, no less than twenty-two 
per cent were removed during their first year of service 
becuuse of depression in the head of the rails. 

As promoting the safety of railroad travel, the pro 
duct of the electric furnace may weil take rank with 
the Westinghouse brake, block signaling, automatic 
stops, and the steel car. 

The Exploration of Albania is perhaps the most urgent 
problem in European geography. A society has been 
formed in Vienna to promote the investigation of this 
terra incognita, and one of its members, Franz Seiner, 
of Graz, is about to undertake a preliminary topographic 
survey of the country, which he hopes to complete in 
a@ year. 
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Electricity 


Railroad Wires Underground.—As a result of the re- 
cent storm, which tied up railroad service between New 
York and Philadelphia by blowing down telegrapn and 
telephone poles across the tracks, the Pennsylvania 
Railroad has decided to run its telegraph, telephone 
and signal wires in conduits underground. 


High Power Trans mission.—At present there exists in 
Europe only one line carrying power at a tension superior 
to 100,000 volts; this is the 60 kilometer line at 110,000 
volts equipped in Silesia by the ‘‘ Lauechhammer Aktien- 
gesellschaft.”” In the United States, on the contrary, 
distributions at high tensions have rapidly developed. 
There are more than fifteen transmitting current at a 
pressure higher than 100,000 volts, and over distances 
greater thar 500 miles. 

Electric Dock Equipment.—Quite an extensive electric 
outfit is used at the new docks on the Spree, at Berlin. 
The docks are well laid out for handling grain, as well as 
for receiving supplies of benzine in underground tanks, 
coal, brick and other freight, and the port is connected by 
tracks with the railroad. No less than 37 electric motors 
are used for the ten main cranes, while 28 motors serve for 
various conveyers for the grain docks. Numerous other 
eranes besides winches and elevators take upward of 20 
motors. The whole is a model plant. Some 200 railroad 
cars are accommodated in the dock quarters, and most 
of the material is handled by electric devices so as to 


assure a rapid service. 


Alternating Arc in Mercury Vapor.—It has commonly 
been supposed that it is impossible to maintain an alter- 
nating are in mereury vapor, for low frequencies and 
In a paper read at the Paris Academy 
The 
quartz tube is full of mercury and ends in two reservoirs 
in communication with the atmosphere. Placed in series 
is a self-induction enabling the short circuit current to 
be reduced to about 2 The are is started by 
breaking the column in the middle by causing the mer- 
A true alternating are is established, the 


moderate voltages. 
of Sciences, it was shown that this can be done. 


16 amperes. 


eury to bubble 
two alternations being separated by a period of extinction 
of about one thousandth of a second. 

German Army Searchlight.—The German army is 
making use of a type of field electric searchlight which 
can be raised to quite a distance above the ground by 
the use of a telescopic tubular pole, this being made in 
four sections. By means of a hand winch, the tube is 
extended to the desired height, so that the beam can be 
directed to advantage. The apparatus is mounted on a 
two-wheel truck which is coupled to a second truck with 
driver's seat so as to make a four-wheel wagon. On the 
ground, the searchlight truck is uncoupled, and set at 
the proper point. The mast portion is folded down flat 
against the framework when not in use. Current comes 
from a dynamo group on a special wagon. 

Effect of the Eclipse on Radio-telegraphy.—The 
British Association for the Advancement of Science has 
issued a bulletin calling attention to the exceptional op- 
portunities that will be afforded by the total eclipse of 
the sun on August 21st for studying the effect of light 
and darkness upon radiotelegraphy. The eclipse will be 
total along a strip extending from Greenland across Nor- 
way, Sweden, Russia and Persia to the mouths of the 
Indus. In Russia, the duration of totality will be a little 
more than two minutes. There are two main points 
calling for investigation during the eclipse. In the first 
place, the propagation of signal-bearing waves through 
air in the umbra and penumbra will probably obey laws 
different as regards absorption and refraction from those 
In the second place, the 
natural electric 


obeyed in illuminated air. 


strength, frequency and character of 
waves, and of atmospheric discharges, may vary. To 
investigate the propagation of signals across the umbra, 
it will be necessary to arrange for wireless telegraph sta- 
tions on either side of the central line of the eclipse to 
transmit signals at intervals while the umbra 
It is thus very desirable that the Sean- 
dinavian and Russian stations should transmit frequently 
throughout several minutes before, during, and after 
totality. But stations other than those favored by their 
proximity to the central line should endeavor to keep a 
complete record of the variations of signals during the 
Stations in Europe west of the central line, and 
stations in the Mediterranean and in Asia Minor, may 
find noticeable changes in the strength of signals, par- 
ticularly long distance signals, between the hours of 
10 A. M. and 3 P. M., Greenwich time; and it is probable 
that the stations of India and East Africa, and ships in 
the Indian Ocean, may feel the effect of the penumbra 
in the afternoon. On the other hand, ships in the 
Atlantic, and fixed stations in Eastern Canada and the 
United States, will probably be affected by the penumbra 
in the early morning. At Montreal, the eclipse (partial) 
is at its greatest phase at 5:52 A. M. Standard Time. It 
is requested that those possessing the necessary facilities 
and willing to make observations during the eclipse, 
communicate with the Hon. Secretary, Dr. W. Eccles, 
University College, London, W. C., at the earliest 
possible date, 


passes 


between them. 


eclipse 
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Science 

An Exhibit of Rain-gages.—The British Rainfall Or- 
ganization is arranging an exhibit in the science section 
of the forthcoming Anglo-American Exposition, one 
feature of which will be a collection of rain-gages, of the 
1814 period and earlier, which will be placed side by side 
with the gages used at the present day. 

Theodore Roosevelt and the American Museum of 
Natural History.—It is announced that Theodore Roose- 
velt will give to the American Museum of Natural 
History $2,000 when he returns to New York, and that 
he will assist it in raising $4,000 more to carry out ex- 
plorations in South America which are to complete the 
work which he has begun. 

Vaporized Tar as a Fuel.—T he Indiana Steel Company, 
at Gary, is using coal tar as a fuel for some of its open- 
hearth furnaces. The tar 1s heated till quite fluid, and 
injected under the boilers with a blast of steam which, of 
course, atomizes the tar. It burns much like a jet of oil 
and steam, and is economical, since the Gary plant 
secures much tar from its by-product coke ovens. 

Expedition Shipwrecked on Hudson Bay.—The Nor- 
wegian ethnologist Chr. Leden, who was commissioned 
by the Canadian government to make a study of the 
Eskimos in northern Canada, and was also making col- 
lections for Canadian, German and Norwegian museums, 
was recently shipwrecked on Hudson Bay, and lost his 
whole outfit. After suffering great privations, he reached 
Fort Churchill early in February. 

Hardening Steel with Compressed Air.—The usual 
methods of hardening steel in oil, water and other special 
baths produce a great tension along the line of contact 
between the hardened and unhardened parts. A recent 
German improvement on this process is the use of a 
number of jets of compressed air playing on the hot steel. 
The zones of cooling are graduated beautifully by vary- 
ing the number and spacing of the openings in the nozzle. 
A wide range of results is possible by adapting the shape 
of the nozzle to that of the work. 

Pharaoh’s Serpents.—A cone of mercuric sulpho- 
cyanate, when ignited, burns with the development of a 
tremendous amount of ash. The cone seems to swell 
and writhe away like a serpent, hence the name. Any 
boy can make the cones at little expense. To a solution 
of corrosive sublimate, add a few drops of ferric chloride. 
Dissolve potassium sulphocyanate in water, and slowly 
add this to the other solution, until, after stirring, a red 
color remains. Filter through a sheet of muslin and form 
the white curds into little balls or cones. Dry, and you 
need only touch a match to produce Pharaoh's serpents. 
Do not breathe the vapors. 

Treating Yeast with Ozone.—A curious commercial 
application of ozone has just been developed in the brew- 
ing industry. Samples of brewers’ yeast treated with 
ozone for five minutes show greater fermenting power 
than untreated yeast. During the first day or two, there 
is no gain, but after that ozonized yeast exhibits fer- 
mentative power markedly in excess of untreated yeast. 
The benefit comes from the inhibitive action of ozone on 
objectionable organisms, and also because the weaker 
yeast cells are eliminated and the stronger ones stimulated 
in fermentative power. In the brewing industry, the 
over-production of yeast cells is a great source of loss 
which will doubtless be lessened by ozonization. 

The Lost Russian Arctic Expeditions.—The Russian 
government has at last decided to make a search for the 
missing expeditions of Sedov, Russanov, and Brussilov, 
and has bought two Norwegian vessels, the ‘“‘ Hertha’”’ 
and the “‘ Eclipse,” for this purpose. The ‘‘ Hertha,” with 
a Russian crew, will go in quest of Capt. Sedov’s expedi- 
tion, which is supposed to have sailed last August from 
the north coast of Nova Zembla for Franz Josef Land, 
and has not since been heard from. The “‘ Eclipse,’ with 
a Norwegian crew, and under the command of the 
veteran explorer Capt. Otto Sverdrup, will proceed to 
the Kara Sea in hope of locating the expeditions of 
Brussilov and Russanov, both of which have been missing 
since the autumn of 1912. The former set out to attempt 
the Northeast Passage, while the latter was last heard 
from when en route from Spitzbergen to Nova Zembla. 
The rescue ships are to sail from Christiania, June 24th. 

Capt. Amundsen’s North Polar Expedition, which, as 
originally planned, was to have sailed in the summer of 
1913, and was postponed for a year in order to give the 
scientific staff more time for preliminary studies and 
training, has now again been postponed for a year; this 
time because it appears that the “Fram,” the vessel in 
which the expedition is to sail, cannot reach San Francisco 
in time for an early start from that port. Last year, the 
little vessel sailed from Buenos Ayres to Colon, in the 
expectation of proceeding thence via the Panama Canal; 
on account of the delay in the opening of the latter, this 
route was finally abandoned, and the ‘‘ Fram” started on 
the long journey around the continent in which she is 
now engaged. The further postponement of the expedi- 
tion will be turned to advantage, especially in giving the 
explorers time to become expert in the use of aeroplanes, 
three of which are to be included in the equipment of the 
expedition, 


$25 


Astronomy 


The Duration of the Sun.—Adopting the well-known 
hypothesis of Helmholtz, which attributes the production 
of the heat emitted by the sun to its contraction, an idea 
can be formed of the sun’s duration. If one gives to the 
sun a coefficient of expansion intermediate between that 
of mercury and that of gas, one arrives at the conclusion 
that it has taken one to three millions of years for the 
sun to contract to its present radius; in particular, it 
would have taken 10,000 years to contract from infinity 
to a radius twice its present radius. Finally, the sun 
will take 200 millions of years to contract from its present 
radius to half that radius, and even then its temperature 
at the surface will be 3,000 degrees. 





Earth-Shine on the Moon.—When the sun has dis- 
appeared beneath the horizon and we no longer re- 
ceive its rays direct, it also happens that its light con- 
tinues to reach us, indirectly and feebly, reflected by 
the whole or part of the disk of the moon. Inversely, 
when a portion of the lunar disk is not illuminated 
directly by the sun, it happens that it is feebly iliumi- 
nated by the earth-shine; that is to say, by the reflection 
that those portions of the terrestrial surface which are 
at that moment exposed to the sun. Mr. F. W. Very 
has endeavored to determine the brightness of the light 
received in this way by the moon and has measured the 
intensity of this light compared with the intensity of 
those parts of the lunar disk which are illuminated 
directly by the sun. The result is that the earth-shine 
on the moon is about 1,600 times feebler than the mean 
brightness of those portions illuminated by the sun a 
little before the first quarter. 


Distance of the New Star in Gemini.—In the spring 
of 1912, considerable interest was excited by the sudden 
appearance of a brilliant star which became visible te 
the naked eye during some weeks in March and April. 
After May it was no longer visible except in powerful 
telescopes. Mr. Slocum has attempted to measure the 
parallax of this star, and hence to deduce its distance 
from us. Parallax is a measure of the change of per- 
spective a moving object presents when regarded from 
two different positions. Advantage is taken of the revolu- 
tion of the earth in its orbit, and measurements are made 
at intervals of six months. Mr. Slocum, with the great 
40-inch refractor at the Yerkes Observatory, bas taken 
fifteen photographs of the new star at three different 
periods of six months. Six comparison stars were selected 
as near the Nova as possible, and distributed approxi- 
mately symmetrically round it. A diseussion of the 
results shows that the Nova is about 296 light years 
away, so that the sudden blaze of 1912 corresponded to 
some catastrophe which occurred in the beginning of the 
seventeenth century. 


Double Stars in a Double Star System.—The two 
stars Mizar and Alcor form a double star system whieh 
can easily be perceived by the naked eye. This was not 
the case formerly, as the Arabs used the resolution of 
the system into its two components as a test for good 
eyes. It would seem, therefore, that this star has in- 
creased in brightness since the tenth century, a sup- 
position which is supported by the fact that it is not 
mentioned by the ancients. The history of this star was 
familiar to astronomers when it was found, in 1907, that 
Aleor is itself a double star. It is now discovered, by 
Mr. Harlow Shapley, that Alcor varies in brightness, 
the variations having a feeble amplitude and a short 
period. The spectrum type of Aleor, which is a star 
A5, that is to say a white star with hydrogen predomi- 
nating, and the doubling of the lines, announces a varia- 
tion of the Algol type, i. e., by eciipse, rather than con- 
tinuous variation. It is supposed that there exists a 
couple of elliptic stars very close together and inclined 
on their orbit in such a way that the mutual eclipse is 
feeble or almost nothing, the variations of brightness 
resulting from their marked ellipticity. 


The Stellar Magnitude of the Sun.—The classification 
of the stars into orders of magnitude depending on their 
apparent brightness was undertaken a little hastily, with 
the result that many stars have been found which are 
brighter than stars of the first magnitude. Aldebaran is 
a typical star of the first magnitude, but Sirius is much 
brighter. Consequently the system of classification has 
had to be extended. A star of the first magnitude is 
2.5 times as bright as a star of the second magnitude; 
a star of the second magnitude is 2.5 times as bright as 
a star of the third magnitude and so on. Stars which are 
2.5 times as bright as a star of the first maguitude are 
called stars of 0 magnitude, while stars 2.5 times brighter 
still are said to be of the —1 magnitude and so on. Prof. 
Ceraski has made measurements to determine the mag- 
nitude of the sin, reckoned in this way. By adopting 
different methods of measurements, he 
accordant results, and it appears that our sun is a star 


reaches very 


of the —26.5 order of magnitude, which means that it 
sends us as muc!) light as 880 millions of stars of the first 
magnitude. At the distance of a little over four light 


years, i. e., about 29,000 times its present distance, it 
would ‘be a star of the first magnitude, so that, con- 
sidered as a star, it is nothing out of the ordinary, 
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Moving Pictures Without a Screen 


A Remarkable Development in Kinematography 


By the English Correspondent of the ScientTiric AMERICAN 


CY OME five yea igo a German experi 
7 menter, Herr Messter, as a result of some 
particular investigations, discovered that if 


projected by reflection 








the audience’s point of view, they appear at 
Cc, although as a matter of fact, it is merely 
the reflected images upon B which are seen. 





The latter being transparent the pictures ap- 

















moving picture we 
ina sont manner. the stage could be set pear to stand before the back-cloth F’, and to 
with scene! ind properties, as for a regu all intents and purposes are alive and real 
lar play. with the result that the usual white players, because when walking off the stage 

ee could be iminated, and that the they appear to pass behind the side wings FB 
photographic figures could be moved about in the true legitimate manner. 
withi certain area in such a manner as to The preparation of the pictures is carried 
conve the illusion that living performers out upon special lines. The studio has a 
were seen instead of photographic reproduc back-cloth of black velvet forming a neutral 
thor He irsued his experiments, but was background, while the figures for the most 
faced with the initial difficulty that only part are clothed in white, although this latter 
small fleu ‘ i be projected, and this fact attribute is not essential in the latest devel- 
tended to destroy the illusion, since to main opment of the idea. But, as the background 
tuin the latter, life-size portrayal of the per is a solid black, the images upon the film 
formers was imperative Another complex stand out against a transparent ground which 
ity which troubled him was the destruction : in projection enables the figures to be en sil- 
of the coloring qualities owing to the high I, proscenium opening from the auditorium; A, the projecting machine houette against the back-cloth of the stage 
light necessary. This latter problem was m the Greproof box J; A, translucent screen set on left-hand side of setting. The density of the figures upon the 

tage, upon which picture is projected; B, plate-glass screen set at angle of , — 

reome by utilizing pierrots and clowns, in 45 degrees to proscenium opening, bisecting clear part of stage, the inner film is sufficient to prevent the background 
which only black and white dress and make end terminating in scenic wing piece G; @, opposite wing piece; F, back from showing through the pictures seen by 
up were required. Such a limitation was a par with proscenium opening; FE, scenic wing pieces set to pro reflection, so that an apparent ghostly effect 
handicap, but, nevertheless, when such pic vide opening size of the image thrown upon pli n B, represented is neutralized. The figures in the film stand 

the dotted lines from the bioscope From FE to F the stage slopes up . 

tures were shown, considerable interest and ward at 1 in 20 to form a supplementary stage foor. When the pictures and move upon a vignetted base correspond- 
vonder as to how the effects were obtained, are projected en silhouette, as described, upen screen B, t t th ing to the floor, and as this blends with the 
ve roused The fact that the figures were figures appear to be on the stage floor at dotted line C supplementary stage floor D, the figures, 
dwarfish, and yet apparently endowed with Setting the stage for “kinoplastikon.” on wreaeager a oe ay oo 
life, enhanced th mysterious effect By actual stage. The gramophone is set at H, 
patient experimenting the inventor at last over which is as near to the actual apparent position 


deficiency, and having succeeded 


in getting his figures life size, publie exhibitions 
of “Alabastet is it was called, were given in 
Vien! with great success The absence of the 
familiar white screen proved an irresistible at 
traction At the Seala Theater in London the 
pictur upon their presentation, proved an in 


UCCESS 


Pine XpPidnatior f the mystery is exceedingly 
miyple Kinoplastikon is no more nor less than 
a revival of the famous “Pepper's Ghost” idea, 


» kinematograph. Singing and talk 


obtained by electrically synchron- 


machine with the acting 


The «a diagram explains ex 


actiy 


“mpanying 


how the stage is set out Some years 


ago a British kinematograph experimenter 


ascertained that, if moving pictures are 


thrown through a transiucent screen to be 


t 
projected finally upon a plate-glass mirror, 


the pietures stood out with greater definition, 


oftness and plasticity In this instance a 


screen formed of a kind of ground glass was 


placed in front of the projector lens. This 
is the basis of inoplastikon 

The projector, instead of being set at right 
angles to the screen, as is usually the pro 
cedure, either in front or behind, is placed in 
the wings, as shown in the diagram. The pic 


ture thrown from the projector strikes the 


translucent screen A and passes through it 
Instead of g finally upon a white sheet 





it atrikes a sheet of plate glass B, which is 


set at an angle of 45 degrees to the proscen 





jum opening, and consequently to the audi 
ence seated in the theater. This plate-glass 
screen virtua ecuples the whole of the 
tage, terminating at either end in side wings, 
while other wing settings may be introduced 
as desired In reality the plate-glass screen 
R acts merely as a reflecting medium to the 


reen A At the rear of the stage, 


the proscenium opening, 


transiucent s 


paratiel with and con 


equentiy also at an angle of 45 degrees to the 
plate-g ereen RB, is the rear back-cloth which 
is of ient dimensions to cover the whole of 





the proscenium opening, as in an ordinary stage 


setting. At a short distance from the back-cloth 
special side wings HW are set, the opening left 
being coincident with the area occupied upon 
the plate-glass screen B by the image of the film 
From F# to the back-cloth FP the stage slopes up 


ward at t in 20, and constitutes a supplementary 
When 
walk upon this latter at the point indi 
cated dotted 

When the pictures are projected 
projector K through the 


creen A, and are upon plate-glass screen 


floor 


the figures are projected they ap 





pear to 





by the line C. 


they pass 
from the translucent 
seen 
from 


B Here they are bent and apparently, 


A representation of a Dresden china comedy 








First picture, an Oriental dance; in the center and on the right, the 
Dresden china group. 


Moving pictures without the usual white sheet. 








of the players upon the stage as possible without 
suffering any depreciation in the volume of sound 
Were it set the 
and level with the apparent position of 
be muffled. 

The taiking machine and photographie records 


wings B, 


the 


emitted. behind side 
per- 
formers, the sounds would 
are not produced simultaneously, as with the Edi 
son chronophone. 
Then the 


the play, 


kinetophone and the Gaumont 
The gramophone record is made first. 
artists proceed to the theater, and act 
the ac- 
record. 


repeating the words synchronously with 


companiment of the previously prepared 
The gramophone is introduced to secure synchrony 
and sound 
delicacy, de 


timing. 


between lip movement, action, 


The operation is one of some 
and 


adopted is 


pending upon careful rehearsal 

The 
that 
proved remarkably successful. 


talking machine system 


known as the “vivaphone,’ which has 
In the repro- 
duction, striking coincidence between the ac 
tion and lip movements of the artists and the 
talking machine is secured by means of a 
simple and effective electrical apparatus. In 
the projecting box is an illuminated indicator 


having an oscillating hand. The centrai posi- 


tion corresponds with dead synchrony be- 
tween sound and movement. As the electrical 
apparatus of the gramophone is connected 


the strives to 


keep this moving hand in 


with the projector, operator 


the central 


posi- 


tion. On one side of the “synchrony” mark is 
a red light corresponding to “too slow,” i. e., 
of the 


green 


sound ; 
light 


the pictures are in advance 
while on the opposite side is a 


indicating action being behind the sound. If 


the former happens the operator decreases 
the handle turning speed, while in the latter 


the The 
indicator being in the projecting box, immedi- 
before the operator, the latter has no 


instance projector is accelerated. 


ately 





need to watch the screen to see if he is keep- 
ing step. He merely follows the indicator. As 
in the majority of cases the projector is oper- 
ated by the task of maintaining 
synchrony is exceedingly simple. This method 


electricity, 


of reproducing sound and movement simultan- 


eously has proved the simplest, most effective, 


and most economical yet devised. After the 
gramophone record has been obtained, and 


the acting of 
the 


should anything go with 
the 


wastage concerns the film only, whereas if the 


wrong 
scene, or revisions appear essential, 
two different records are produced simultaneous- 
ly, as in the Edison and Gaumont 
mishap, either in recording sound or movement, 
affects both with the result that both 
have to be done again. 

One very noticeable effect of this method of 
projection is the absence of flicker. The trans- 
lucent screen appears to absorb all defects. 


methods, a 


issues, 
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VIII. —Mobitization and a Naval 
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— wars begin with all the surprise and vio 
lent shock of an explosion of dynamite—as witness 


the night attack by the Japanese destroyers at Port 


Arthur, which, even before the declaration of war, 
placed the Russian Pacific fleet out of commission and 
gave to Japan the command of the sea. 

The striking of the first telling blow and the ability 
to follow it up are possible only when the belligerent, 
having set in motion a carefully prepared plan of 
mobilization, is able swiftly to concentrate the whole 
of his naval and military forces in the theater of war 

as witness the fact that following immediately upon 
the Port Arthur attack, Japan transported to the main- 
land an army of 100,000 men in four days time. 

Had Japan followed our own policy of unprepared- 
ness, had she possessed no plan of mobilization, that is 
to say, had she left the work of organizing an auviliary 
fleet to be done after war was actually upon her, as we 
did in the Spanish war, months of valuable time would 
have been lost, Russia would have been able to concen- 
trate an overwhelming army in Korea and Manchuria, 
and the defeat of Japan would have been inevitable. 

Mobilization is defined in the Dictionnaire Militaire 
as “the passage from a peace to a war footing, the 
period during which a ‘navy’ should be provided with 
everything which is necessary for it to go into a cam 
paign and at once begin active operations.” 

The same authority goes on to say: “It is naturally 
important that this period should be as short as pos- 
sible, for upon its efficient and complete achievement 
often depends the fate of the first encounters. There- 
fore, each nation has spared no pains to foresee in all 
their details the complex operations necessary to be 
carried out during this period of transition, so that 
when the time arrives, they may be executed without 
disorder, omissions or loss of time.” 

Have we any such elaborate system of mobilization? 

The last attempted mobilization occurred in the 
North River, New York, in October, 1911, when there 
were assembled no less than 127 ships, including 31 
battleships—an imposing array of naval materiel, which, 
if the individual ships had been fully manned and pro- 
visioned, and replete with full supplies of coal and 
ammunition, and if the fleet as a whole had included 
all the auxiliaries necessary to enable it to keep the 
sea, would have been a most formidable fighting force. 

But what were the facts? 

1. The ships in full commission were more or less 
depleted, both of officers and men, in order to furnish 
trained men to assist in handling the ships that were 
temporarily commissioned for the review. 

~. The ships sent to the review from the reserve 
were temporarily commissioned with skeleton crews, 
suflici 


‘nt only for purposes of navigation. 

rhe fleet included ships that were under repair, 
and new ships that were completing at a navy yard, 
whicl ere towed by tugs to the North River and 
anchored there. 


1. The grossly misleading impression of naval pre 


paredness afforded by this so-called mobilization was 
not chargeable to an absolute lack of preparation; for 
the work of getting up this show of October was begun 
in the preceding July and August. 


5 he responsibility for this farce was not charge- 
able to the officers of the Vavy. It wasa political move, 
} ts conception and in its intended effect, and 


) 


as such, it points with an unerring finger to the under 
lying cause of the present inadequacy of our Navy as 
regards materiel, personnel, and organization. 

6. The misleading character of that so-called mobili- 
zation was understood and greatly deplored by the offi- 
cers of the ships assembled, as the following extract 
from a letter from an officer on the staff of one of the 
fleets will show: “We are busy preparing for the 
mobilization in October, and it takes considerable jug 
gling to get enough men in the different ratings for the 
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Rear-Admiral Badger, Commander-in-Chief of the 
Atlantic Fleet. 


various ships. In fact, it looks as if we might bave to 
leave one or two behind. We haven't yet managed to 
straighten matters out, though I dare say we will be 
able to pull through somehow. But the ships will have 
very slender crews—not enough to clean them; justi 
enough to take them there and back.” 

Such was our mobilization only so recently as 1911. 

But how is it with the other naval powers? We have 
noted above the efficiency of the Japanese mobilization ; 
now let us consider briefly two other countries which 
are fully alive to the necessity of a plan of mobilization 
that is capable of swift execution—England and Ger 
many. 

As regards the British fleet the procedure is as fol- 
lows: From the Admiralty, London, a single telegram, 
consisting of the single word “Mobilize,” is sent to each 
of four leading naval ports. This sets in motion the 
entire machinery of mobilization in all its details 
These details are specified in complete mobilization 
plans, and in orders that define the duties of everyone 
concerned, whether with the military ships, auxiiiartes, 
transports, colliers, supply ships, ammunition ships 
ete. So perfect is the mobilization system that al! the 
fighting ships of the British Navy can be sent, in twen 
ty-four hours time and without any previous notice, te 
the mobilization rendezvous, manned with regularly en 
listed trained men, and fully provisioned and equipped 

There is no question as to the thoroughness of the 
German mobilization plans; for it is known that the 
German torpedo flotilla can put to sea in two hours, 
fully prepared for war; the regularly commissioned bat 
tleships and cruisers in six hours; and the reserve ships 
not very long afterward, No officer or enlisted man of 
the ships in commission is beyond the reach of recall 
within the time limit. 

Mobilization, to become efficient, presupposes certain 
concomitant conditions, in all of which we are defictent, 
and in many of them unbelievably so. Chief among 
these are the following: 

I. War Plans. Less than eighteen months ago, one 
of the most able and progressive officers of our Navy 
said: “When war becomes imminent, the question 
which must necessarily suggest itself is: ‘What shall 
we have to do? What is the general plan of opera 
tions?) This must be the basis of mobilization and of 
all other preparations for war. It is a grave statement 
to make, but it is a fact that war in the immediate 
future would find us without a single adequate plan of 
campaign against any first-class power.” 

Il. Personnel. A personnel sufficient in numbers to 
man the reserve ships and the auxiliaries, hastily re- 
cruited, but largely untrained, would render defeat 
probable. We have made no provision, adequate either 
in numbers or efficiency, for manning even the few fight- 
ing ships in reserve, not to mention the auxiliaries 
Such increase as we might make would be mustered 
too late to be of use in the opening critica! stages of 
the war against a well prepared enemy 

We deal with this subject in detail later in tht 
article. 

Ill. Ammunition, Supplies, and Provisions in 
previous article we have shown how deplorably deficient 
we are in torpedoes and mines, having only about one 
round of torpedoes per tube and an even greater def 
cieney in mines and mining outfits. To realize the full 
efficiency of a mobilization there should be on hand a 
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large reserve of supplies and provisions, coal, etc., and 


full provision for maintaining the supply either from 


djovernment or private sources, as the war proceeded 


fuviiiary Shipe Absolutely fundamental to any suc 


cessful mobilization, is the listing of and provision for 


equipping the vast fleet of auxiliary ships, drawn from 


the merchant marine, which would be required to render 


the operations of the fighting fleet effective 


Foreign maritime nations list and inspect their mer 
chant ships, assign their service in case of war ist 
the personnel and maintain the lists corrected to date 
contract with the owners for chartering the ships, and 
in tin f peace prepare the plans and material for 


their quick conversion for 
We are oni 
It should be prose 


war purposes 


now beginning to do this enormous work 


uted with all dispatch, and Congress, 


so far as it lies in its power, should render every legis 
lative aid and encouragement that it can 

Did we’ ind ourselves suddenly at war with Japan, 
it would require two infantry divisions, totaling 40,000 


men and 17,000 animals, to hold our possessions in the 


Pactifie This would call for over 100 vessels of nearly 


S50.000 gross ton for tra ort Ni me half of that 


number of vessels are available to-day in the Pacific 


that are suitable as transports Our transport service 


would furnish only 50.000 tons. This would be the con 


dition as regards the army; and the auxiliaries for 


army transport would have to be found after the naval 
auxiliaries, which in the nature of things would have 
the first call, had been taken up 

And this suggests the pressing need (for adequate 
naval warfare) of a large merchant marine 

But that is another story 

Naval Stations and Baaca The prompt equipment 
and supply of naval bases is a vital element in prep 
aration for war, and a mobilization plan should provide 
for the rapid accumulation and transport of all neces 
sary material As matters now stand, we have not the 
stations and bases that our naval policy requires, nor 
the reserve supply of equipment, stores, and supplies to 
render them immediately useful in case of wat 


tdvance Base Outfits In the second chapter of this 


series we drew attention to the fact that in Culebra 
(off the Porto Rieo coast) and Guantanames in the 
Atlantic, and in Hawali, Unalaska, Samoa, and Guam 
in the Pacific we are in possession of a series of 
valuabi strategic bases or outposts, the capture of 
which would be one of the very first objects of the 
enemy at the outbreak of hostilities Our Naval Board 


has long recognized the importance of having a trained 


personnel in readiness to embark for these bases im 


mediately serious threat of war We have the 


Marine 


pon 
we should have on hand the advance 
and the 


as transperts, should be 


orps hat 
merchant vessels, suitable to serve 


listed 


base outfits ; 


and arrangements for 


their conversion into transports, ete., should be made 
beforehand \ few hours delay might mean the loss 
of an important base of operations 
The Need of a Trained Naval Reserve. 
4 successful plan of mobilization presupposes for Its 
effective execution a numerous and well-trained naval 


reserve. Instantly to expand the nucleus crews of the 
reserve to their full commissioned strength, to 
fleet of 


ships at the 


shipe in 


map the large auxiliaries, and to maintain on 


the receiving various yards a numerous 


reserve from which quickly to make good the wastage 


of war, would call for about double the number of men 


thet are now by law allowed. The authorized enlisted 


strength of the Navy in time of peace is 51,500 men 


Where, in the event of war, would the nation obtain the 
other 50,000? As matters now stand there would be 
two sources of supply the Naval Militia and eulist 
ment The former represents a grand total of 7,S17 


Increase 


sixth of the 
The other 


officers and men, or about one 


which would be instantly required $3,000 


would have to be secured by enlistment, a process 


which, taken in connection with the work of assembling 


and distributing the men, would consume many weeks 


of precious time and would involve delays in getting 
ships into commission that might well be fatal to suc 
CHS 

Our Naval Militia As far back as the year 1SSS, the 


force 


and 


Government realized its need for an auxiliary 


which might be drawn upon in the event of war, 


in that year there was prepared the first naval militia 
bill, which failed ft IMiss The States, however, took 
independent action and organized Naval Militia forces, 


which, at the time of the Spanish-American war, rep 


resented a tota f 4,445 officers and men, of whom, dur 


ing the war, 4,000 officers and men were added to the 
Navy by enlistment Most efficient work was done by 
the Naval Militia during that war: indeed, the “Yankee 

Trixie Prairie,” and Yosemité,” if we except the 
commanding, executive ud navigating officer were 
entirely officered and manned by the Militia Since 
that time the Naval Militia has steadily increased in 


strength and efficiency, until it has reached a grand 


officers and men, as mentioned above 
16th, 1914, a Militia act 
according to Secretary Daniels, will do 


total of 7.817 


On February Naval was 


which 


passed 
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probably, for the encouragement of this arm of 
the service than any previous action of the Government. 
The leading provisions of the bill are that the President 
is authorized to call upon the Naval Militia in event of 
that the officers and shall into ser- 
without further appointment or that 
the Militia, when called into service, shall be governed 
when 


more 


war; men muster 


vice enlistment ; 


by navy regulations; that the officers and men, 
in service, shall receive the same pay as the same grade 
in the regular service; that the Secretary of the Navy 
is authorized to purchase or manufacture arms, acces 
for the Naval Militia, the sum 
of $200,000 being appropriated for this that 
the Militia shall participate in cruises, maneuvers, etc., 
that each State Naval Militia shall 
five days for military or 
year; and that ammunition fer 
shall be furnished at the discretion of the Secretary of 
the Navy, the firing to be done under the direction of 


sories, equipment, etc 
purpose ; 


of the regular navy; 


have at least naval exercises 


each target practice 


an officer detailed by the Secretary 


Much practical experience has been gained by the 
Naval Militia through the use of naval vessels loaned 


to the several States, and twenty-nine of these are now 
in use, the average cruise for which is thirty days each 
According to the Chief of the Bureau of Naviga- 
need for The 
are withdrawn each year on account of 
The 
a type of ship of the size most suited for the 


year 


tion, there is more ships. vessels are 


old and many 
age and for ever-recurring repairs. Bureau be- 
lieves that 
Naval Militia requirements should be constructed to re- 
place the vessels withdrawn. 

for the benefit of 


receive the sympathetic con 


This recommendation and all such 


this organization should 
It is eminently consistent with 
that of patriotic, 


should receive 


sideration of Congress 


the spirit of the country this body 


enthusiastic and efficient citizen-sailors 
assistance that can legitimately be rendered. 
The Source of a Trained Naval Reserve. 
While the efficiency of the Naval Militia is admitted, 


its numbers are too small and its 


every 


we have shown that 


training is necessarily too limited, to enable it 


to pro 
vide that numerous and trained body of men which wil! 
be needed instantly at the outbreak of war. In such a 


crisis, the country would have to rely upon the ex 


enlisted men of the Navy, who after four years of ser- 
Now, 


while undoubtedly many ex-service men would instantly 


vice, have passed out of the Navy into civil life. 


enlist at the beginning of war, much unavoidable and 


costly delay in manning the ships would be avoided if 
these men had been enrolled, organized, and assigned 
These desirable conditions 


the formation of 


beforehand. 
if Congress authorized 


to their ships 
would be met 
a naval reserve, the members of which would be re 
quired to put in three or four weeks of service at sea 
As a further inducement, they 


each year at full pay 


might be paid, say, $5 per month during their term of 
enlistment 

Every year, about seven thousand thoroughly trained 
having completed their term of are 
discharged from the Navy 


men, enlistment, 


honorably and are merged 


and lost in the civil life from which they came. 
according to 


Among 
are skilled gun 
Plunkett, 
ters, signal men, electricians, 
all ef them familiar 


these pointers (worth, 


Capt about $25,000 per man) quarter-mas- 


machinists, engineers, etc., 


thoroughly with the routine of 


ship life, men who, the moment they stepped aboard 
ship, would drop into the old routine with quick pre- 
cision 

It is believed that the great majority of these 


men would welcome the opportunity to enlist in a Naval 
that the patriotism of the 
would find ways and means for excusing them for the 


Reserve, and employers 


annual period of drill. Such an arrangement, of course, 
would entail additional appropriations by Congress; but 
we can conceive of no direction in which the public 
moneys could be laid out to better advantage than this. 
There is every reason to believe that, by this measure, 
a thoroughly trained force, familiar with naval disci 
pline and inured to the sea, would be quickly enrolled. 
If so, 
reach a sufficient force of trained men to complete the 


full complements of the fighting ships which are now 


the Navy would have at all times within easy 


held in reserve, in ordinary, or that are out of commis- 
sion undergoing repairs. 

Under the British system each man is assigned to a 
particular ship, and he knows to which navy yard to 
report upon notification. When the telegraphic term 
“Mobilize” has been sent out from the Admiralty and 
repeated throughout the kingdom, each postmaster, hav- 
ing the address of the various naval reserve men in his 
village, town, or district, instantly communicates with 
The man proceeds to the nearest railway station, 
where the ticket agent, upon identification, furnishes 
ticket prescribed amount of spending 
him to take the first train to the 
The institution of some such method would 
Department, at the threat 
quickly to gather all the needed reserves at the various 
receiving stations and distribute them aboard their 
several ships. Under such a system the whole of our 


him. 
him his and a 
money to enable 
seacoast. 


enable our Navy of war, 
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fleet would be on its way to the appointed rendezvous 
within a few days of the order to mobilize. 

Within the last year, the Bureau of Navigation has 
Office of Naval 
have volunteered for 


established an Reserve, 


2,600 


and already 
enrollment. In 
the opinion of the Bureau, Congress should authorize 
the formation of a National 
would make the proposition attractive. 


over men 


Reserve in a manner that 
If it should do 
so, the Bureau believes that there would be no difficulty 


in recruiting the full quota required in a very short 
time. 
The Seamen of the Great Lakes. It has been sug- 


gested that a fruitful source of supply for the manning 
of our ships might be found in the seamen of the Great 
Lakes. During several months of the winter the Lake 
ports are closed and some 15,000 trained 
that 
authorized a short term of enlistment, covering the win- 


seamen are 


thrown out of work It is believed if Congress 
ter months, a large proportion of these men, being abso- 
lutely 


to enlist 


without employment, would jump at the chance 


in the Navy. This body of men, being used 
to the seaman’s life in deep water, would afford excel} 
lent material for the enlisted service. Sufficient men 
would be secured, probably, to man the reserve ships, 
which could proceed with the active fleet to the south 
coast of Cuba for the regular winter cruise, target prac- 
tice, and drills. 

Now it is 


remain in the 


believed that many of these would 
Navy: that returned in the 


spring to the merchant service would probably wish to 


nen 
and those 
be enrolled in the Naval Reserve. In any case the coun- 


try would be greatly benefited by thus interesting this 
body of practical seamen in the Navy, and enrolling, as 
large proportion of the 15,000 


men in its trained Naval Reserve. 


it undoubtedly would, a 


Drydocking in Canal Locks 


By C. W. Fisher, Naval Constructor, United States 
Navy 

O* December 12th, 1913, five submarines of the 

United States Navy with their mother ship or 


tender, the “Severn,” arrived at Cristobal, Canal Zone 
known as “C-1,” “C-2,” “C-3," “C-4,” 


boats are , ’ 
They were tied up alongside their mother 


These 
and “C-5.” 
ship, upon which the crews and officers live and mess, 
ut one of the new concrete piers built by the Panama 
Railroad Company. This unique flotilla attracted great 
interest on account of its peculiar appearance, and its 
daily exercises in the harbor of Colon, where the small 
boats dived and maneuvered. 

After four months of this duty it found 
in drydock for the 
bottoms 


was heces- 


sary to place the five submarines 


usual overhauling, testing and cleaning from 


the accumulation of barnacles and other marine growth. 
The Mount Hope, Cristobal, 
which ago by the French, 


small drydock at near 


was built many years and 


which is supposed to serve for all docking purposes 


until the big docks now under construction at Balboa 


are completed, about eighteen months hence, was un 


fortunately not available, on account of its being in 
constant use repairing the dredges at work on the big 
slide at Culebra. It was, therefore, necessary to devise 
some other scheme for docking these vessels, and it was 
utilize one of the great locks at Gatun for 


this purpose 


decided to 


March Sth, 1914, the old 
midshipman, having served for 
practice ship for the Naval 


Accordingly, on “Severn,” 


well known to many a 
years as a 
divested of her 
Gatun, accompanied by the five little submarines under 


Academy, now 
sails and machinery, was towed up to 


their own power. 
When the interesting 
very first navy 


fact 


vessel of any 


that the 
nation was about to pass 


became known 


through the locks of the Panama Canal and to enter 
Gatun Lake, gathered 
upon the walls of Gatun locks to witness this event, and 
on March Sth, 1914, the “Severn” 
and tied up to the approach wall of the Gatun locks in 
Gatun Lake, thus recording an important event in the 
history of the Panama Canal. On the following morn 
March 9th, the locked 


locks of Gatun and drydocked in the 


large numbers of spectators 


was locked through 


submarines were through 


ing, 
the east upper 
chamber. 

These boats are cigar-shaped, and in order to land 
them successfully on the floor of the dock it was neces 
sary to construct a cradle for each boat. These cradles 
were made in sections, of the exact shape of the under 
water bodies of the submarines. The canal locks are 
not designed for use as drydocks, and, therefore, means 
had to be for holding the 


and cradies down on the bottom of the lock chamber to 


provided wooden blocking 
prevent their floating away when the chamber was filled 
with water. This was accomplished by bolting the sec 
tions to cross timbers placed in the culverts in the floor 
of the lock through which the water is admitted. 

The walls of this lock chamber are 85 feet high, and 
vertical, and in order to accomplish the work of build 
ing the cradles it was necessary to build a staircase 85 
feet high, securely tied to the lock walls, in order to 
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provide access for the workmen and crews of the boats. 
These preparations took about two weeks. All being 
in readiness, the five boats proceeded under their own 
power through the locks into the docking chamber, 
which had been previously filled with water. Here they 
were separated the proper distance, so that each might 
land exactly upon its own cradle, and the bows and 
sterns held by lines against vertical posts or battens to 
aid in centering them. The lines holding the bows and 
sterns to these battens were tended by members of the 
submarines’ crews. Since the extreme bow and stern 
of a submarine is about three feet under water, these 
men were dressed in bathing suits while performing 
this duty. 

The five boats being accurately centered over their 
cradles, the valves were opened and the water slowly 
removed from the lock. As each boat settled in its par- 
ticular cradle, much enthusiasm was expressed by the 
crowds of spectators. When the lock had been com- 
pletely drained, an examination showed the landing to 
be successful, and the work of cleaning and overhauling 
proceeded. 

In the midst of the work of overhauling the subma- 
rines an emergency arose requiring the docking of an- 
other this same lock. An explosion had 
occurred the night of the 11th instant in one of the oil 
tanks on the large ladder dredge “Corozal,” which had 
been working in removing Cucuracha slide. This ex- 
plosion did considerabie damage to the bottom of the 
“Corozal,” and drydocking in order to effect repairs 
The “Corozal” drawing too much wa- 


vessel in 


was necessary. 
ter to enter the drydock at Mount Hope, it was, there- 
fore, imperative that she be docked in the other half 
of the chamber already occupied by the submarines. 
Similar blocking to that prepared for the submarines 
was at once installed for the “Corozal,” the work be- 
ing prosecuted day and night, and in four days the 
blocking was ready. She was docked on March 19th, 
1914. 

Owing to the fact that the same chamber as that 
occupied by the submarines was to be used, it was neces- 
sary to make some arrangement by which the subma- 
rines should not be disturbed when docking the “Coro- 
zal.” The ordinary method in such cases is to float 
the ship already in dock and then land both ships at 
the same time. This, however, requires a large number 
of men to adjust the vessels accurately over their block- 
ings or cradles; and it was here that the peculiar char- 
acteristics of the submarines were utilized to save time 
and money. Instead of floating these vessels, their 
tanks were filled, and they otherwise prepared them- 
selves just as though they were to make a dive, so 
that when the water was let into the lock they remained 
securely upon their cradles, while the “Corozal” was 
being pulled into position over her own docking blocks. 

Full crews and the commanding officers were on board 
each submarine, and as the water slowly rose in the lock 
they one by one disappeared through the conning tower 
hatch at the top of the boat, and took their stations 
below, until no one was left outside except the captain. 
When the water was close to the top of the boat, each 
captain in turn quickly entered the boat, pulled down 
the hatch, and as the water continued to rise, the boats 
were completely covered. 

After the “Corozal” had been centered, the 
were again opened and the water removed from the 
chamber and the lock drained dry, and work at once 
begun upon repairing the damage caused by the explo- 
sion. This second docking in Gatun locks also brought 
out numerous spectators, because aside from the unex- 
pected and unusual use of the lock chamber, the “Coro- 
zal” was one of the most important dredges working 
on the Cucuracha slide at Culebra. 

While these two dockings were the result of neces- 
sity, as stated, and while the locks are not designed for 
such work, the results of these two experiences proved 
them fully capable of such use in addition to their de- 
signed functions as locks. And this means that in case 
of severe damage to any of the merchant marine or the 
United States Navy, these locks could be used as addi- 
tional drydocks, if these to be constructed at Balboa 
were in use at the time. 

So far as is known, this is the first time that subma- 
rine vessels have been submerged in such a way. The 
use of one of the lock chambers for drydocking in no 
way hampered the operation of the canal, since the west 
locks remained available for traffic in both directions. 


valves 


The Problem of Three Bodies Solved 


HE outward simplicity of a mathematical problem 
is often deceiving. To one unfamiliar with the 
history of the case, it might be a matter of some sur- 
prise to be told that the greatest mathematicians had 
been baffled by that “simple” problem: To determine 
the path of three bodies acting upon each other accord- 
ing to the Newtonian law of gravitation, given their 
initial positions and velocities. 
The corresponding problem for two bodies is simple 
enough; their motion can always be represented by a 
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path having the form of one of the conic sections— 
an ellipse, parabola or hyperbola—with one of the two 
bodies situated at the focus, and the other traveling 
along the conic. 

But as soon as a third body is added the problem is 
so increased in difficulty, that in the list of men who 
grappled with it unsuccessfully we find the names of 
practically all the greatest mathematicians since New- 
ton, himself included. Euler, Lagrange, Laplace, Pois- 
son, Gauss, Jacoby, Cauchy, Weierstrass, Poincaré, and 
Darwin all tested their powers on the task. 

It has been reserved for a Finnish mathematician, 
Karl F. Sundmann, to furnish the long sought general 
solution (a number of particular solutions for special 
cases were known). The problem is a highly technical 
one, and it would be fruitless to attempt to explain 
in simple language the difficulties encountered and now 
successfully,met in its solution. The artifice employed 
by Sundmann consists in the introduction of a new 
variable w in place of the time. The co-ordinates of 
the three bodies and the time can then be expressed as 
power series in w, which converges for all real values 
of the time. 

From the point of view of mathematical theory the 
problem is, then, solved. But unfortunately, from a 
practical point of view, the solution is not satisfactory. 
It is not sufficiently transparent, does not readily an- 
swer the questions which the astronomer asks regard- 
ing the properties of the motion of the three bodies. The 
work of the mathematician in this field, though greatly 
advanced by Sundmann, is, therefore, not completed. 
No doubt others will follow along the lines which he has 
laid down, and, in fact, even now we can report a 
further advance, inasmuch as G. Armellini has extended 
the treatment to the case of n bodies. 





Aviation in the British Army 
N important statement was made by Col. Seely 
recently with regard to the progress of aviation in 
the British army. 

The present position of Great Britain may be sum- 
marized as follows: ™ 

1. The army has transferred its airships—there never 
were many—to the navy. 

2. The army, in future, will 
planes, which are being improved every day. 

How many, then, of these all-necessary aeroplanes 
are possessed by the British army? The answer is 161, 
of which 100 were added during the last twelve months. 
There are to be eight squadrons, complete in men and 
machines, by the end of the coming financial year, and 
the total number required will be 250—50 for the Cen- 
tral Flying School, and 200 for the eight squadrons, 
twenty-five to each. But, as Col. Seely frankly ad- 
mitted, if you want ten machines to be ready at a given 
moment, you must have twenty to draw on. Each aero- 
plane, in a word, must have a spare machine as its 
fellow, and the two can only count as one, so delicate 
are these machines, with so many things to go wrong 
and to give way. 

Col. Seely also stated that he was providing for a 
large increase in the provision of spare parts, and for 
the creation of an Inspection Department. He spoke of 
his anxiety to do anything to lessen the risk of flying, 
and surprised the House of Commons by saying that 
there had only been six days in the year—barring Sat- 
urdays and Sundays—on which there had been no army 
flights; that there had not been a fatal accident to offi- 
cer or man belonging to the military wing proper; and 
not a single breakage of any main part in the air. 

The newest aeroplanes have an average speed of from 
sixty to sixty-six miles an hour. 


concentrate on aero- 





The Current Supplement 

_ this week’s issue of the Screntiric AMERICAN Sup- 

PLEMENT L. D. Allen writes on the manufacture and 
use of bearing metals.—E. E. Fournier d’Albe in an arti- 
cle “The Radiation Problem” gives a general survey of 
modern theories of radiation, with special reference to 
the “quantum” or “atomic” theory of light energy.—J. 
Whitman Bailey contributes an article entitled “A Com- 
parison of Rivers.”—The special organs by which ani- 
mals are enabled to maintain their equilibrium and 
sense of the vertical direction form the subject of an 
article by W. Baunacke.—In an article on the wasteful- 
ness of coke ovens H. J. Freyn shows, among other 
things, how such ovens can advantageously be worked 
in conjunction with blast furnaces.—A profusely illus- 
trated article is devoted to the remarkable work of 
Prof. Lehmann on liquid crystals, which, as our readers 
may recall, in many respects resemble living organisms. 
—The cost of electricity at the source is investigated 
by H. M. Hobart.—Prof. B. Hopkinson writes on the 
effects of the detonation of guncotton.—‘Some Recent 
Advances in Piezochemistry” is the title of an article 
on chemical actions at high pressure by Prof. A. W. 
Browne.—The causes of accidents with airships are 
discussed by E. Forlanini. 


829 


Correspondence 


[The editors are not responsible for 
made in the correspondence column, Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.j 


statemenis 


The Largest Fossil Bird Known 


To the Editor of the Screntiric AMERICAN : 

In the Screntiric AMERICAN of March 2ist. 1914, you 
published an article of mine under the title “The Big 
gest Bird that Ever Lived.” The title which I gave the 
article was “The Largest Fossil Bird Known.” I cal! 
your attention to this difference in titles because [ do 
not wish to assume the responsibility of calling the ex 
tinct bird that I described “The Biggest Bird that Ever 
Lived.” R. W. Scnuretot 

Washington, D. C. 


Increasing Motor Output 
To the Editor of the ScrentIFIC AMERICAN : 

In the Screntiric AMERICAN of March 
page 227, you published, under the heading “ 
a note calling attention to a method to increase the 
amount of power which a given electric motor can be 
called upon to furnish, and you attribute the method de 
scribed to Messrs. Brown, Boveri & Co. 

Permit us to state that the invention in question must 
be credited to Maurice Leblanc, and tbat it 
in the United States in particular by two 
815,356 and 815,357, granted March 20th, 1006. 
patents were assigned to Mr. Westinghouse. 

Messrs. Brown, Boveri & Co. are our licensees. 

Socittk ANONYME WESTINGHOUSE. 


14th, 1914, 
Electricity,” 


is coy ered 
patents, 
These 


Scientific Photographs Wanted for the Royal 
Photographic Society Exhibition 


To the Editor of the ScieNTIFIC AMERICAN: 
The Royal Photographic Society of Great 
holding its fifty-ninth annual exhibition in 
and September of this year. This is the most 
sentative exhibition of photographic work in the world, 
and the Society is anxious to make it more interna 
tional in character. It is very desirable that American 
scientific photography should be fully 
the exhibition, and in order to enable this to be done 
with less work to the exhibitor, I have arranged to co)- 
lect and forward American work intended for the scien 


Britain is 
August 


repre- 


represented at 


tifie section. 

This work should consist of prints showing the use 
of photography for scientific purposes, and its applica 
tion to spectroscopy, astronomy, radiography, biclogy, 
ete. Photographs should reach me not later than Fri 
day, July 10th. They should be 
framed. 

[ should be glad if any worker who is able to send 
photographs will communicate with me as soon as pos 
sible so that I might arrange for the receiving and entry 
of the exhibit. C. E. KennetH Mees 

Research Laboratory, Kodak Park, Rochester, N. Y 


mounted, but not 


Relative Cost of Tunnels and Bridges 

To the Editor of the Screntiric AMERICAN 
The paragraph headed ‘Tunnels 
in the issue of March 28th, gives an erroneous impres 
sion while purporting to correct one. it 
the “capacity for a given cost” of a bridge and 
of a tunnel as proposed for the North River, and statee 
what would doubtless be true, that “a would 
accommodate five or six times as much traffic as 
tunnel,” but it 
fact that the bridge is estimated to 


Versus [tridges”™ 


cousiders 


bridge 
could 
be sent through a omits to state the 
equally important 
cost about five or six times as much as a pair of tunne!s 
Moreover, with a bridge this great carrying capacity is 
concentrated at one point, so that if it is to be used to 
its full capacity much of the traffic would have to make 
long journeys in order to reach the bridge, and again 
in order to reach its destination after crossing it. On 
the other hand, the several pairs of tunnels (one for 
traffic in each direction), which could be buili 
cost of one bridge, would be distributed along the river 
so that the traffic could, in the average, pursue much 
more direct routes between the points of origin and 
destination. 

I call these facts to your attention, believing that you 


for the 


always desire to be fair to both sides of every question. 

Media, Pa. Joun Lovee 

{A North River $76,000,000 
have a capacity equal to that of nine pairs of tunnels 
$20,000,000 per pair, $180,000,000 llenee 
half 
times as much for eighteen single tunnels as it would be 
for a bridge of equal capacity.—-Epirokr. } 


bridge, costing would 
costing, at 
the cost per single track would be two and one 


It is predicted that western yellow pine wil! furnish 
an excellent source of turpentine as the southern pine 
becomes exhausted. 
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Forge furnace heating heavy work for the hammer. Forge furnace burning a blast of coal dust. A great saving of fuel. 


Powdered Coal for Fuel 


Burning Coal Dust in Jets Like Oil 
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By Harry N. Holmes 


will be satisfactory. Others make more rigid require- 


ments, insisting that S5 per cent should pass a screen of 
200 meshes to the inch 
dust will 


cent a 


that S5 cent of the 


and 


Barmhurst states per 
fully 


the 


pass a 400-mesh screen 70 per 600 


mesh screen, when ground by best machines. Con 


sidering that each particle is a cube 1/600 inch on edge 
he estimates that a of coal may break 
216,000,000 The surface 


inch 


cubie inch up 


such grains of dust ex 
block 


6 square inches, hence such 


into 


posed to air by a of coal one on a side is 


only a cube burns slowly 


rhe surface of this same cubic inch in the finest powder 


exposed to air in an intimate mixture is 3,600 square 


inches Rapidity and completeness of combustion in 


the latter case is to be expected 
Too great a of the fuel 
permit the coal to develop its heat 


not 

of 
en- 
To 


pound of carbon needs 


mixture does 


the 


velocity 
near point 


where it is most needed, that is, at the 


of the the 


insure perfect combustion every 


ignition 


trance coal into combustion chamber. 


22/3 pounds of oxygen, which is found in 154 cubic feet 
of air 


to carbon 


If less air is supplied much of the carbon burns 
the stack 
utilize all 


which or 


the 


monoxide from 
the stack To 

of the fuel the carbon must burn to carbon diox 
the the 


tremely high temperatures obtained with coal 


esca pes 


burns in without benefit. 


energy 


ide in combustion chamber. Because of ex 


dust, ex 


cess air is usually admitted to cool the gases somewhat. 
From 50 to 100 per cent excess is common in the best 
When one pound of carbon burns with exactly 
3 pounds of oxygen combustion should be complete, 
and, of 4,859 deg. Fahr. 
be obtained, but with 4 pounds of oxygen, or 50 per cent 
Fahr. be obtained, and 
deg. Fahr. The 
color of the flame is a guide to the stoker in regulating 
the amount of air required for maximum efficiency. A 
short The furnace must be 
so designed that the fuel shall be thoroughly consumed 
before its in contact with 
the work to be done, otherwise particles of unburned 
carbon will be chilled and appear as smoke. 

The process and machinery required are outlined by 
one of the best engineering companies as follows: 


practice 


theoretically, a temperature 
only 3,326 deg 
100 


eXCess, should 


with per cent excess only 


white flame is the hottest 


resulting gases are brought 


The coal is received in the pit of an elevator. This 
elevator carries it to the hopper of a pair of crush- 
ing rolls. Under this hopper may an automatic 
weigh From the hopper the fuel passes to an 
This drier must be of a size 
to deliver the required quantity continuously thoroughly 
dried. The drier is heated by a slow fire upon grates 
so arranged as to avoid igniting the drying coal. The 
cylinder of the drier is rotated by a small electric or 
From the drier the coal drops into the 
pit of an elevator which carries it to a mill bin, 
set aloft. By spouts and gates the coal enters 


be 
scale. 


indirect fired coal drier 


steam motor 











the pulverizer. $y another elevator the fine 
dust is carried to the storage bins for powdered 
These bins should hold enough to last dur- 
ing intervals that the pulverizer is not running. 
The coal is taken from the bottom of the bins by 


feed screw, provided with a variable 


ce val 


a worm 
drive. 

The feed into the burning 
pipe into which it falls. A fan forces a volume 
of air through the burning pipe, intimately mix- 
with the dust falling from the feed 
The volume of air is easily controlled 
by either varying the fan speed, or by a blast 
gate. 

There is no danger of a coal dust explosion 
such occurs in for the air and coal 
dust are not mixed until just as they enter the 
furnace at high velocity. A “puff” cannot take 
place against this inrushing column of air and 
The air is introduced before the coal is 
turned on, and the coal off before the 
If coal is introduced faster than it will 
quantity of gas is distilled and 
gives the effect of an explosion, quite harmless, 
When the hot gases impinge directly 
firebrick a of water-cooled 
be necessary to save 


serew delivers it 


coal 


ing 


screw 


mines, 


as 


coal. 
is shut 
air. 
burn, a great 
however. 


on cooling system 
pipe set in the walls may 
the brick. 

English burning 
that 


boiler, 


powdered coal 
used in America. 
which uses rather 
up to 15 per cent 
for steam Their practice is 
not to pulverize lump coal, but to utilize the 
screened dust from the mines, low in price, and 


practice in 
differs somewhat from 
The favor a 
coarse coal dust, containing 


English 


moisture, raising. 








English type of boiler burning coarse coal dust. 


reduce it to a powder not nearly so fine as that 
demanded by the American type. This pulveriz 
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Typical mill for grinding coal and conveying it pneumatically to storage bins. Cross section of the English type of boiler. 


ing is done in a “beater” by fan blades of manganese quired for complete combustion, the tendency of the in the American type it is necessary that the furnace 


steel at a speed of 1,500 revolutions per minute. Suffi- larger solid particles being to concentrate in certain be lined with brickwork of a highly resistant nature 

cient air is admitted in the beater for purposes of com- lines of direction, a difficulty met in part by extremely not only to withstand the terrific temperatures, but to 

bustion. The fine particles are blown into the furnace fine pulverization of the coal. keep the fuel ignited by their incandescence. 

through a nozzle. The coarser separate by gravity and 5. Difficulty of handling the molten ash which must Boiler tubes are built into the fire brick and, since 

are thrown back into the beater until reduced to the usually form solid deposits of slag. they are vertical and a rapid stream of water is cirenu 

proper degree of fineness. There is no expense for These troubles are overcome in the boiler here shown. lated, they collect very little scale. This is mostly 

drying unless the coal is above 15 per cent moisture. It is of the vertical type and the tuyere is at the bottom, formed in the bottom header where it can easily be 
The difficulties that delayed the development of a forcing the fuel dust and air with which it is mixed blown off. 

enereas at Seat tannins aie veins » wate - dicate . 

uccessful dust boiler are upward against the water tubes and brickwork at the The Tastes Gervies of Now Yook City 


1. The difficulty of maintaining continuous and top of the boiler. Thence the stream is turned down, 


i 


steady ignition, a difficulty met only by maintaining a enveloping the entering mixture with the highly By Harry Chapin Plummer 


uniform and very high temperature in the furnace. heated products of combustion, and thus maintaining RULY magnificent distances are those compassed 
2. The failure to find an economical material to a regular ignition. The air mixed with the dust weighs by Father Knickerbocker in that vehicle which is 
stand the destructive temperature necessary as hitherto about eleven and one half times as much as the coal and so characteristic of the twentieth century—the taxicab. 
arranged for boiler firing. enters at considerable velocity. Since gravity and There are three thousand of those restless, snorting, 
3. The difficulty of producing a continuously homo momentum act in ‘he same direction in vertical firing erratic conveyances in service in the streets of Greater 
geneous mixture with varying grades of coal, sometimes there can be no separation of larger from smaller par New York, and, barring a limited area in the Borongh 
very wet and high in ash ticles, a distinct advantage over horizontal firing. Of of Brooklyn and isolated sections of the Bronx and 
4. The difficulty of maintaining a homogeneous mix course the path of the particles is just great enough to (Queens, they are mostly all concentrated in the district 


ture of fuel dust and air during the full period re permit the complete combustion of all the fuel. As (Concluded on paye 336.) 




















If a single taxicab could do all the work of New York city’s three thousand, it would make nearly two round trips to the moon in one year. 
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MACHINE FITTED WITH ELECTRIC LIGHT. 





A LIGHT FOR AIR CRAFT WHICH 














$S. FRE EQUIVALENT OF A GARICE THE LAMP RECEIVES CURRENT 


HAVIGATING LIGHT. FROM A STORAGE BATTERY. 
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Aeroplane lamps with lights of different colors, for showing their path and signaling their position when flying at night. 


A Light That Shows “‘ Port’’ and 


fh gaps ire generally equipped with im! 


A J fixed to the right and left respectively, which, like 
those of ships on rivers or at sea, indicate the direction 
of traveling by red and green lights In a similar mat 

ner, it would be desirable to fit aeroplanes with two 
lamps giving out lights of different colors, thus enabling 
their position on the ground and their path through the 
air to be signaled and collision with other air craft to 


be prevented 

4 manufacturer in Berlin has designed a_ special 
aeroplane lantern which would seem to comply with 
all requirements to be satisfied by such lamps. While 
constituting no material extra load on the aeroplane 
and needing, under way, no attendance or supervision, 
it allows its position or direction of flight to be ascer 
talned with all desirable accuracy 

This aeroplane lamp comprises a lantern casing in 
side of which there is arranged a 10 candle-power metal 
filament lamp whose light is so reinforced by an annu 
lar lepsa, that the luminous intensity actually given out 


to. about 40 Hefner candles The lamp is 


tmount 


plainly visible, even in foggy weather, to a distance of 


about three miles Since the light is given out uni 
formiy on all sides, the lamp is surrounded by a lumin 
ous ring. In order also to signal the direction of flight 
by means of this lamp, red and green glasses are so 
irranged in the interior of the annular lens that the 


forward portion of the luminous ring (about 10 degrees) 





ippears white, whereas the adjoining part to the right 


(about 110 degrees) is colored green and the left-hand 


part of equal tength, red The rearward portion be 
tween the red and the green parts (about 150 degrees) 
again gives out a white light This simple arrange 


ment of the optical system enables any aeroplane 


equipped with the lamp to be sighted (and its direc 
tion of flight ascertained) at sufficient distance, the ob 
server eed nore or k of the red or the green 
light beside the white 

The meta filament lamp 1 so designed that hea 
shocks, as produced on landing, will exert no influence 


on it Moreover, its fitting is carried by a substantial 


pring, dampi my jerk 

The incaneks { op is fed from an Edison accumu 
later, arranged close to the driver's or observer seat, 
which comple with a requirements of the case he 
Plenishing with potash is o necessary every eight 
to twelve menths, according to the actual strain on 
the accumulator Kefilling is effected exclusively with 
pure disiiiled water. lLnelinations up io 45 degrees and 


heavy oscillations will not do any harm to the accumu 


Aeroplane Lamps 
‘*Starboard’’ and Also Throws White Beams Forward and to the Rear 


By Dr. Alfred Gradenwitz 


lator, nor will the electrolyte flow out Recharging tainly not done better. The Minister of War has there- 
can be effected anywhere, the accumulator being readily fore given particular prominence to the reforms which 
removable it is proposed to carry out, such as the decentralization 

It is recommended that the accumulator feeding the of the military aviation department and the offering of 
aeroplane lamp should feed at the same time a lighting encouragement to private makers to co-operate with the 
plant for illuminating the instruments near the airman’s military authorities in the building of suitable types of 
seat, such as the speedometer, pressure gage, clock, gaso military machines. The present tendency is to develop 
line gage, ete \ 2 candle-power incandescent lamp an armored aeroplane which, in the words of the Min- 
fitted with a reflector and red glass pane is sufficient; ister, will be an “aerial destroyer.” Improvements in 
in this connection red light being preferable in order aeroplanes and the organization of the military service 
that the airman may not be dazzled. on a sound basis require so much undivided effort that 

Each charge of the Edison accumulator suffices for it has been decided to separate the aeroplane from the 
feeding the aeroplane lamp and instrument lighting dirigible balloon, to which much more attention will be 
plant during seven lighting hours. The current supply given in the future. Instead of sacrificing one to the 
to the aeroplane and instrument lighting lamps, respec- other, both will be developed independently. The 
tively, can be switched in separately from the airman’s French government is having plans prepared for rigid 
seat. Whenever required, a keyboard may be inserted dirigibles of 30,000 cubic meter capacity. 


into the aeroplane lamp circuit, thus allowing signals 
to be given by its aid A Technical Museum for New York 
The whole lighting plant of an aeroplane, as above HE prospects that New York will have a museum 
senate with the splendid Deutsches Museum of 
Munich are bright. It is announced that there will be 


described, weighs about 10 kilogrammes (22 pounds). 


Military Aviation in France established a group of twenty separate museums of as 
 pemag a recent discussion of French military avia- many industrial arts, to be known as the “Museums of 
tion in the Engineer and Le Temps we gather that Peaceful Arts.” The proposed museums will cost $20,- 
there has been a serious crisis in the French aeroplane 000,000, of which, it was said, the incorporators pros- 
industry, accompanied by a disorganization of the mili pectively had already reason to count on about $1,500,- 
tary aviation department, where the apparent absence 000 as a nucleus. The objects of the corporation are 
of method, and the poor results obtained after the ex- given thus: 
penditure of huge sums of money, have given rise to To establish and to maintain as a permanent and use- 
severe criticisms in the Senate. In the past two years ful memorial of the century of peace and amity that has 
677 aeroplanes were purchased, and of these 175 were followed the signing of the Treaty of Ghent on Christ- 


paid for by public subscription. Nevertheless, it is mas Eve, 1814, in the city of New York, and for the 
widely admitted that the aviation corps is wanting people thereof, and for the benefit of the citizens of the 


in homogeneity and efficiency. A mistake was made in State of New York and of the United States generally, 
trying to centralize everything relating to the technical buildings which shall be devoted to the housing and 


development of the aeroplane and dirigible balloon at proper exposition of permanent exhibits in the following 
Chalais-Meudon. This department was perhaps a little branches, among others, of the industrial and peaceful 


too exacting at a time when the construction of aero- arts: 

planes was not so well understood as it is at present. Electricity Historic Records 
Having fixed a standard of its own, and being unable Steam Health and Hygiene 
to get aeroplane manufacturers to build machines to a Astronomy and Navi- Textiles 

new specification, Chalais-Meudon embarked upon the gation Ceramics and Clays 
construction of a special type of military aeroplane. <A Safety Appliances Architecture 

large number of machines purchased from private build- Aviation . Scenie Embellishment 
ers were broken up within a month or two of delivery ~ Mechanical.-Arts Gardening “ 
onthe ground that they were lacking in structural Agriculture Roads* and” Road ® Build- 
strength. It is true that this action seemed tobe justi Mining ing Materials 28 
fied by the alarming number of fatal accidents that had Labor Commerce and Trade 
happened to military pilots. Chalais-Meudon has cer- Efficiency Printing and Books 
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A Sacred Clam Shell 

NHE clever priests of China often in- 
1 sert tiny images of Buddha within the 
shells of a living clam, which are left un- 
disturbed for about a year. At the expira- 
tion of that time the images are covered 
with mother of pearl to such an extent 
that they appear to have grown in this 
natural manner. The Chinese people hold 
these shells in great reverence, believing 
that Buddha dwells within them. How- 
ever, should a Christian chance to look 
upon one of the shells, it has no further 
value to them, as its charm is supposed 


to have left it 


First Aeroplane in Jerusalem 
URING the last few months the aero- 
eau has made its appearance in 
many strange places, not the least among 
these being the ancient city of Jerusalem. 
It was during his flight from Constan 
tinople to Cairo that M. Bonnier, the 
French airman, passed over the Holy City 
in his monoplane, descending upon the his- 
toric plain of Rephaim, a short distance 
south of Jerusalem. It was on this plain 
that King David met and defeated the 
Philistines. Never, in modern times, was 
the city so excited. It poured out en 
masse to see the airman and his machine 
Christians, Jews, and Moslems. Our 
photograph depicts the airman about to 
leave for Cairo. The Holy City may be 
seen on the extreme left and the Mount of 
Olives on the right 


Revolving Cylinder Motor on a 
Motorcycle 
x Yon revolving cylinder internal combus 
tion motor, which failed so dismally 
on the single make of automobile on which 
it was used, but which since has “proved” 
itself in connection with the aeroplane, is 
due to have a tryout in motorcycle ser 
vice { machine mounting a three-cylin- 
der motor of that type has been developed 
by a Connecticut inventor who now is com- 
pleting arrangements to manufacture the 
machine in great numbers 
The motoreyele, which is pictured here- 
with, does not differ widely, exclusive of 
the motor, from accepted practice. The 
motor is mounted inside the rear wheel 
and concentric with it, so that the cylin- 
ders revolve in the same plane as the 
wheel. It is geared to the wheel by means 
of spur gearing, the ratio being four to 
one. In common with aeroplane motors 
of the same type, the carbureter supplies 
the mixture directly to the base chamber 
through a hollow shaft, whence it is ad- 
mitted to the proper cylinder through the 
inlet valve, which is positioned in the pis- 
ton and operated by means of a cam 
placed on the upper end of the connecting 
rod. The exhaust valves are in the heads 
of the respective cylinders, being operated 
by means of a stationary cam, tappets and 
tappet rods in the usual manner. Silence 
is approximated by causing the exhaust 
£ases to pass through a series of compara 
tively small holes before emerging from 
the valve pocket. Ignition is effected by 
means ¢ 


f a set of batteries and a single 
coil operating in conjunction with a high 
tension distributer While the maker 
claims that with a motor of this type it is 
perfectly possible to lubricate all parts by 
mixing the requisite amount of oil with 
the fuel, as is commonly done with two- 
cycle motors, for the present that system 
has not been adopted, and the oil is fed 
to the crankcase by means of a sight feed 
drip, and is cireulated to the various parts 
by means of centrifugal force. <A free 
engine clutch of the cone type serves to 
disconnect the engine from the wheel: it 
is operated by means of a lever on the 
handlebar 


The advantages claimed for the con- 
struction ire manifold Chief among 
them is light weight. The motor, which 
develops nine horse-power when run at 
norma! peed, weighs about thirty-one 
pounds, and it is said that the motorcycle 
complete weighs fully a third less than 


any twil now on the market. Another big 
feature is the total absence of vibration, 
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Images of Buddha coated with pearl. Afloat on the Dead Sea. 

















The first aeroplane in Jerusalem. 























An armored motor car. 




















A giant of the sea and a giant of the air. 


338 


for the three radiating cylinders are per 
fectly balanced and there are no recipro 
eating parts with relation to the frame of 
the machine; hence the motor is perfectly 
balanced. In this connection. it is well to 
add that the intervals between the firing 
of the cylinders being equal, another rea 
son for smooth operation and reduced vi 
bration is evident. By the same token 
the torque is more nearly constant and the 
motor can be throttled down and run slow 
er than even the best regulated twin 
Other features claimed are certainty f 
cooling, for the eylinders constantly cut 
the air, whether the motorcycle is moving 
or not, and the elimination ef drive chains 
with their accompanying noise and dirt 
The placing of the motor in such an out 
of the way position opens the way for 
the adoption of an open frame model for 
women riders. 

The apparent disadvantages of the type 
are inaccessibility of the vital parts, for 
the motor is closed in by the spokes; un 
equal distribution of weight, with the 
greatest amount on the rear wheel, tend 
ing to cause skidding; the delicate parts 
mounted where vibration is greatest and 
where there is no springing, which is not 


conducive to longevity. Whether the ad 


vantages gained will be sufficient to out 
weigh the disadvantages, time will tell 


Floating on the Dead Sea 


HE wonderful buoyancy of the Dead 

Sea, that strange inland sheet of water 
in Palestine, is proverbial. It is some 
47 miles long by 9 miles wide, and lies no 
less than 1,200 feet below the surface of 
the Mediterranean, the lowest-lying lake 
on the face of the globe. Its waters are 
so bitter that fish cannot live in them 
We get an idea of its density when it is 
stated that in a ton of water from the 
Atlantic there is 31 pounds of salt against 


the 


187 pounds from a like quantity is 
Dead Sea. The result is that it is impos 
sible for a human being to sink in these 
waters, and the accompanying photograph 
depicts a tourist reading his guide beok 
while floating on the surface of the water. 


Mexican Armored Motor Car 
> Spy accompanying photograph shows 

a standard American two-tou motor 
truck chassis which has been converted 
into a motor car by the Mexican Constitu 
tionalists. 

It was not known to what use the 
chassis was to be put when delivery was 
made to a southern dealer, but the result 
pictured is a striking reminder of the 
adaptability of the motor chassis, and 
shows the ingenuity displayed by the pro 
gressive Constitutionalists. Interior space 
of the armored body is used for carrying 
ammunition, rifles, ete., while the deadly 
fire of machine guns can be directed 
through small portholes in the walls. The 
car is fitted with armored wheels for oper 
ation upon the railroad, where a continu 
ous stretch of track remains, or by quick 
adjustment the wheels can be changed to 
run over the roads directly into the Zdéne 


Guerra 


Two of the World’s Seven Wonders 
_ Bentngreannd voting contest hes just 
£4 been concluded in Germany to decide 
which are the seven wonders of the twen 
tieth century. After the enormous vol 
ume of votes cast were counted, it was 
found that the majority had placed the 
wireless telegraphy at the head of the 
list and the Panama Cana! second he 
third of the seven wonders, it was decided, 
is the dirigible airship: next in or 
der the flying machin radium, the 
cinematograph, and the steamshiy Im 
perator.” An extraordinary photograp! 


is reproduced herewith which hows 
two of the seven wonder the 
modern world in close proximit By a 
lucky chance the photographer has canght 


the dirigible airship “Hansa” and the 


perator” on the same plats rhe great 
airship, which measure more than 500 
feet in length, was on one of h rula! 





air cruises at the time she passed over 


the steamer 
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Li feboat 


T is certain that, up to within the last two or three 

yea! ti deve pinent f the lifeboat and its mean 
for iaune! g | gged far behind the development of 
the oceu liner itself lo-day, however, a great deal 
of thought is being directed, not merely to the construc 
t f life i themselves, but to the provision of 
strong al fl means for getting them quickly) 
and f verboard, even .when they are loaded to 
their full capacity We present two drawings which 
show the admirable way in which Harland & Wolff 
have worked out the problem on their new liner, the 


Britannk which will make her maiden trip to this 


port during i present year The lifeboats are nested, 
two deep, in groups of five, and each group is served 
by a pei werful electrically-operated davits. The 
old boat davits have always seemed to us to be rather 
primitive affairs, lacking in the necessary strength and 


rigidit but no such charge can be laid against the 


installation on the “Britannic The main members 
of the davits are of stiff lattice work construction, 


hinged at the decks and capable of swinging through a 


wide arc bach pair can be swung over so far inboard 


that it can pick up a lifeboat from the center of the ship 


and swing it out so far outboard that the risk of its 


belug crushed against the ship's side is practically elim 


inated Access to the boats is gained by stairways 


which lead platforms running between the several 
tiers of boat from which the passengers can step con 
venlently into place These stairways and platforms 
are not shown in our illustration; but they are s 


arranged that the loading of the boats can be ex 


peditiously done and without any confusion or crowd 


ing. The boat lowering gear is driven by electric mo 


tors of such power and so arranged that the lowering 
can be done very speedily, the boats being maintained 


on an even keel and released immediately 


Arrangements on the “Britannic” 
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The powerful davits of the new White Star liner 
“Britannic.” 


about. There are 
ing the proper setting of the spark gap electrodes, the 
When there is no smoke issuing 


few adjustments necessary, these be- 


relay and the coherer 


Possibilities in Brush Invention 
By H. M. Baxter 


HE manufacture of brushes offers unlimited fields 

for the inventor, both in the production of a mate- 
rial to replace hog bristle, which is constantly growing 
more scarce and higher priced, and in the method of 
making the various sorts of paint, varnish, lather, hair, 
clothes and other brushes. 

The following information regarding past efforts and 
present needs may be of assistance to any who wish to 
go into the matter. 

Probably the most pressing need is for a rapid, in- 
expensive method of setting paint and varnish brushes. 
This setting or fastening must be absolutely impervious 
to the action of all liquids, including water, oils, alcohol, 
French spirits, turpentine, and the various distillations 
of coal oil, and should not necessitate the application 
of either heat or pressure. It should be adaptable to 
round, oval and flat brushes of all sizes and lengths. 

The system of vulcanization is objectionable on ac- 
count of its cost and because of the extreme heat re- 
quired, which is naturally more or less injurious to the 
bristle. Furthermore, the vulcanizing process requires 
several days, delaying the manufacture. 

Since the making of the first brush, a good setting 
has been striven for by all brush workmen and manu- 
facturers. Most of these efforts have been to produce a 
cement that would dry, say, within twelve hours, or over 
night, and after drying, would resist the action of all 
liquids. 

This result has been attained several times, but to 
make such a cement adaptable to present brush-making 
methods, it must remain in suspension, in an open, shal- 
low pan, on the brush-maker’s bench, throughout the 
working day, and so far there has been no single mate- 

rial which meets all these requirements. 





on reaching the water! 


A Smoke and Fume Monitor 
By W. W. Strong 


M ANY furnaces are 
+ the 


fireman can see the top of the 
Neither doe 


not placed so that 


the manager of 
often see the black fuel 


srnokestack 
the power plant 
issuing from the top of the stack in 
other words, small account is given to this 
source of a fume 


item of waste and the 


and smoke nuisance in many cases 
Naturally a fireman is not careful about 
the part of his work to which no one pays 


any attention The result is carelessness 





and it is to this carelessness and lack of 
interest that mucl f the trouble of smoke 
iuspectors is due rhe purpose of the 
smoke monitor t furnish an ever-pres 
ent educatior ulde ft the fireman, a I 
conscience ever ready to prick at his con — 
tentment fF Be I not firing properly 
The smoke monitor rings a bell and turns 
on a red light at the furnace door when 
the furnece is emitting smoke of a density forbidden by 
the city ordinances The smoke monitor works day and 
night, and a recording mechanism can be attached to it 
Besides the smoke monitor there should be a set of 
directions telling the fireman just what to do when 
the bell is ringing 

The smeke monitor is a very compact piece of appa 
ratus, and is entirely electrical in its action It uses 
from 60 to 100 watts of energy, and this is the only cost 
of maintenance, since there are no moving parts to the 
ipparaty o get out of repall 

In the illustration the monitor is shown with a 
the parts together, though it is probably more conveni 
ent to place the bell B, the red lights WL, and the relay 
RW by them while the transformer 7 is placed neat 
the stuck fhe transformer is a comparatively light 
one, giving about 20,000 volts potential (when on the 
lif} cirenit) aer the spark gaps SG. In parallel with 
this spar imilar one placed in the smokestack 
When there . ttle, if any, smoke in the stack the 
resistance | vy and » discharge takes place in the 
stack When smoke fa given density (say one third 
black) appear tuck, the resistance is so in 
creased that the discharge takes place at SG, and this 
discharge is a series of oscillatory sparks. The remain 
der of the apparatus consists of a coherer and relay 
and operat nh the same way as in wireless telegraphy 
turning on a bell and ved lights whenever 
tal place at N¢ rhe apparatus can easily be carried 





Practically all bristle used in  brush- 
making is produced in Russia, Germany, 
France, Siberia, and China. During the 
past five years there has been a steady in- 
crease in price with a corresponding seare- 
ity in supply and depreciation in quality. 
Hair from horses’ and cows’ tails, various 
sorts of fibers from _ tropical 
trees, split quills from feathers, carefully 
tapered and prepared, and many other ex- 
pedients, have been tried with little sue- 
though many of them are used to 
adulterate the costly bristle. 

Some of the substitutes lack the requis- 
ite elasticity, others are too stiff and leave 
marks in the paint and varnish. And none 
of them marked “affinity” 
for oils and varnish that characterizes the 
Owing to its peculiar cellular 
formation and its natural oils, the “flag 
end” of bristle is a perfect paint and 
varnish smoother and distributer. This 


vegetable 


cess, 


possesses the 


hog bristle. 








These davits can pick up a boat that is amidships and swing it 


clear of a rolling ship. 


from the furnace fires, the instrument is perfectly 
quiescent As soon as smoke appears, the bell and red 
lights are turned on and remain going until the smoke 
ceases to be emitted. The relay could be made to oper- 


ate any other similar device such as draft mechanism, 


steam jets, etc 

















sparking . Instrument that sounds an alarm when a stack emits 


too much smoke. 


entirely 


flag end consists of a tiny split or division 
into several parts of the outer end of the 
bristle, probably caused by the intense 
cold, in an endeavor to create a mat of warmth for the 
hog. Therefore, a substitute for hog bristle must have 
some sort of satisfactory spreading power, to correspond 
with the “flag end.” It must possess great strength and 
elasticity, so as to carry and spread a heavy load of 
oil and lead paint, yet must be fine enough to not leave 
marks in the paint or varnish. It must also have, to 
some degree, the power to pick up, carry along, and 
load of paint, which is 
valuable characteristic of hog 
cellular construction and oily 


discharge gradually, a heavy 


the most marked and 
bristle, owing to its 


nature. 


A Simple and Convenient Fish Rod 


N ingenious combination of a spring balance and 
4 fishing rod can be made without disturbing the gen- 
eral appearance of the rod. All that is needed is to 
hollow the end so as to make a regular tube, or else fit 
Part way up the tube is at- 
tached a spring, and the lower end of the spring carries 
a short hook for hanging the fish. The weight of the 
fish thus draws down the end of the spring in the same 
way as in the usual spring balance, and by cutting a 


on a short piece of tube. 


small window in one side of the tube, a scale can be 
put on a piece of glass fitted in the window, correspond- 
ing to a pointer attached to the spring. The whole is 
simply a spring balance, built into the end of the fishing 
rod, and it is all inclosed and not in the way at ordi- 
nary times. 
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“Give me a 


SCIENTIFIC AMERICAN 


quart of oil” 


This careless request may bring costly penalties 














FRICTION- DRAG 





The garage man comes out. 

The motorist says, ‘‘Give me a quart 
of oil.’’ 

His “ quart of oil’’ is poured into the 
erank-case or reservoir. The car goes 
on. 

No doubt the 
amply protected the 
his motor. 

Far from it. One of the surest ways 
to invite friction-drag and motor trouble 
is to say, ‘Give me a quart of oil.” 


motorist thinks he has 
1500-odd parts of 


“Give me a quart of oil” 
invites Loss of Power 


Escape of explosion past 


the piston rings, loss of 
compression and loss of 
power frequently result 





from oil of incorrect body. 
The power-loss is felt: most 
on heavy roads and on the hills. 

You can get full compression—com- 
plete power—only by using oil whose 
body suits your motor. 

Correct body is seldom secured by 
saying, “Give me a quart of oil.”’ 





“‘Give me a quart of oil” 


invites Scored Cylinder Walls 


Scoring frequently results 
from oil of low lubricat- 
ing quality. Often, also, the 
oil’s body is too light. 
Then the eylinder walls 
have no protecting film. — 

Seratching results. 

Too often the blame can be traced 
straight to “Give me a quart of oil.’ 








“Give me a quart of oil” 
invites Wear of Wrist Pins 


Wrist-pin lubrication is 
a difficult problem and little 
understood. 





_ The location of the wrist- 
pins within the heated 








UL ret iH 


pistons and the slight angular motion 





of the bushings demand an oil which 
will spread readily, yet maintain the 
proper film between the pins and 
bushings. 


Quick damage will come if the oil 
fails to meet these conditions. To en- 
courage wrist-pin troubles prematurely, 
it is only necessary to say, “Give mea 
quart of oil.” 


“Give me a quart of oil” 


invites Carbon Deposit 
Guesswork won't elimi- 
nate this trouble. 


Both the quality and 
the body of the oil must 
be considered. 








Suppose the body is too light for the 
piston clearance. The oil then works 
too freely into the combustion cham- 
bers. In burning, excess carbon ac- 
cumulates unless the oil’s ash is light 
and naturally expelled through the ex- 


haust. 
An easy road to carbon trouble is, 
“Give me a quart of oil.”’ 


“‘Give me a quart of oil” 
invites Noise 


“Give me a quart of oil” 
increases Maintenance Cost 
If the oil’s quality is low, a larger 


quantity is necessary to maintain a 
film. 


you have in- 
moving 


If its body is incorrect, 
complete protection for the 
parts. 

In either case excessive friction-drag 
results. Fewer miles are obtained from 

each gallon of gasoline. Your fuel and 
repair bills mount up. 

This common waste is the frequent 
result of “Give me a quart of oil.” 


“Give me a quart of oil” 


reduces Second-Hand Value 


- What fixes the selling price of a used 
ear? (1) The condition of the motor. 


$85 


(2) The condition of the chassis. (3) 
The condition of the body. 

The motor is the vital part of the ear. 
The motor condition, therefore, is most 
important, 

At a recent sale in New York City, 
second-hand cars of uniformly promi- 
nent makes were auctioned off. The 
bodies were in good condition. The 
srices of the cars originally ranged 
rom about $2000 to $5000. The seliing 
price in some cases was as low as $100 

Why? Because the motors and cther 
moving parts were badly worn. 

Was the wear due to long service? 
No. The age of most of these cars dis- 
proved that. Premature wear was 
evident, 

It is safe to say the owners of these 
ears had used the common expression 
—“Give me a quart of oil.” They paid 
a high price for their carelessnes 


How to secure the correct 
oil for your car 


not say, “Give me a quart of 


I O 
oil.’ 
You want an oil whose body is cor- 

rect and whose quality is best suited 

to the requirements of your motor. 


Ask for that oil and get it. 


Below we print, in part, our Chart 
of Automobile Recommendations. 


This Chart is the result of the most 
far-reaching and thorough study of 
automobile lubrication that has ever 
been made. 


It was prepared by a company whose 
authority on scientific lubrication, for 
every class of machinery, is recognized 
throughout the world “The Vacuum 
Oil Company. 

It was prepared after a careful an- 
alysis of the motor of each make and 
model of American and foreign ear. 

For a number of years this Chart has 
been the standard guide to correct 
automobile lubrication. 


The superior efficiency of the oils 


specified has been thoroughly 


by practical tests. 


proven 


Make a note of the grade of Gargoyie 
Mobiloil specified in this Chart for 
your car. Then make sure that you 
get it. 


You will then give your motor oil of 
body and quality which will yield you 
the fullest power, the greatest freedom 
from friction, and the greatest pleasure 
in motoring. 

If your car is not listed below, send 
for our complete Chart of Recommend- 
ations. 

In buying Gargoyle Mobiloils, it is 
safest to purchase in origina! barrels, 
half barrels, and sealed five-gallon or 
one-gallon cans. 

Look for the 
container. 

On request we will mail a pamphlet 
on the Lubrication of Automobile En- 
gines. It describes in detail the com- 
mon engine troubles—and gives their 
causes and remedies. 


red Gargoyle on the 





The various grades of Gargoyle Mobiloils, 


free carbon, are: 


purified to remove 


Gargoyle Mobiloil “A” 


Gargoyle Mobiloil “B” 
Gargoyle Mobiloil “E” 


Noise is often a sign of worn parts— 


“Give me a quart of oil” 
invites Wear of Bearings 


The problem of bearing- 
lubrication is far from 
simple. Bearings differ 
widely in type and size. 
The oiling systems which 
supply them also differ. 
Adjustments vary. 

Both the quality and body of the oil 
must suit these conditions. For every 
oil that suits your motor bearings, you 
will find many which will cause undue 
friction. 

An almost sure start toward be aring- 
trouble is, “Give me a quart of oil.’ 








resulting from friction. 


It may be a dull “‘thump” at every 
revolution of the main shaft. It may 
be “‘knocking”’ of worn wrist pins. It 
may be “hissing’’ within the cylinders. 
It may be “‘knocking”’ caused by ex- 
cessive carbon deposit. 


When a _ comparatively - new car 
pounds and racks its way along the 
roads it is seldom necessary to ask 
what brought on premature old age. 
Generally it is undue friction—result- 
ing from incorrect lubric ating oil. A 
way to invite premature noise is an 
off-hand request, “Give me a quart 
of oil.’”’ 


They 


DETROIT 


Ford Bide 


of machinery. Obtainable everywhere in 


PHILADELPHIA 
4th & Chestnut Sts 


Gargoyle Mobiloil “Arctic” 


can be secured from reliable garages, automobile supply 
houses, hardware stores, and others who supply lubricants. 
For information, kindly address any inquiry to our nearest office. 


VACUUM OIL CO., Rochester, U.S.A. 


Specialists in the manufacture of high-grade lubricants for every 
class 


BRANCH 


BOSTON 
49 Federal St 
INDIANAPOLIS 
idiana Pythian Bidg 


the world 
ES 
NEW YORK 
29 Broadway 


MINNEAPOLIS 
Plymouth Bidg. 


CHICAGO 
Fisher Bidg 
PITTSBURGH 
Fulten Bidg 


A guide to correct Automobile lubrication 


Explanation : 
means ‘‘ Gargoyle Mobiloil Arctic. 


” 


In the schedule, the letter opposite the car indicates the grade of Gargoyle Mobuiloil that 
For all electric vehicles use Gargoyle Mobiloil **A.”’ 




















should be used 
The recommendations cover both pleasure and commercial vehicles unles 








For example, ‘‘A’’ means ‘‘ Gargoyle. Mobiloil A.*’ 


** Arc.** 


otherwise noted 


















































MODEL OF 1910 1911 1912 1913 1914 MODEL OF 1910 1911 1912 1913 1914 
Bis) Bis] 2) 8) 8) 3 ; tls! els] fl el els! a} 
AI\El AE] ALE ALE BIE : Ai-laA\|= a\Fla\Flal® 
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EPA eer re | ire A IArc.| A jArc.| A Arc, A Arc. . * 3 ton Moline Knight .........-..++6+) Pn pees boo be | eof A;A 
Autocar (2 cyl.)...... is A |Arc! A lArc] A |Arc.| A [Arc] A [Arc. { | BESER CA GIES 0 osc ccasconccoses Ad E |Arc.jArc Arc lArc lArc fe A \Are 
(4 cyl.)..  aanadoard A|E|A |Arc] A /Arel.../...]....}.... —— Ml Pe | re SS . ay + 
Sena eerh ...J|ALEJAJ[EJ[A;[A/[A;[AJA/A A A|AIA/|AIAIA 
Buick (2 cyl.).. RE RE AI|AIAI/IAIAIJAIAIAI]....].... a % A A |Arc] A JArc] A jAr 
OEE. «65 eaees ...JAre.|Are| A jAre.| A |Arc.] A /Are| A |Arc. 2 | A jArc) A Are Arc.|Are 
Cadillac (4 cyl.). . .........+.+.)Are \Arc.jAre./Arc. .lAre.jAre.|Arc.JArc.|Arc. E |Are pAre Arc Are.|Arc.(Arc 
Cartercar A|E|]A|E]A|E]A| E |ArcjArc. _ _ "nr jar wr _ Ar 
E|A jArc| A | A jArc.....]... péseebeobe rc | } } 
wef ALATA res A |Arc.| A |Arc. Pathfinder. .......ssssseeeees — * ov te A |Arc \Ar 
Are) A jArc./Arc./Arc.jArc.jArc.)| A | A Are. |Arc.jAre.|Are.jAre./Arc jAr 
BIB;B;|B|B;/B;BIiB/;B A ane f. on a are are 
Arce} A JAre.|Are.jArc.|A: Arc. di rejAre.JArc.|Are.tArc.|Arc jArc Are 
AIB ry B ne B A B A A gra ¢ for each type of motor re.jArc.JArc. |Are.JAre.|Arc.jAre Are 
rejArc.jArc.jArc./Arc.}....).... - MA Are) A jArc} A jAre. A lArc 
AILBI|A/[A/A/IB/A/ BIA - A {Arc.JArc.|Arc.jAre.iArc | 
E | E} E |Arc.jArc]... .|. = ee MODEL OF 1910 1911 1912 1913 1914 A |AreJAre.]Are pane /Arc lare 
wile ooclis cose cocliece #Are.JAsc.l. ...]. ... = 1 A jAre] A |Arc Arc} A |Are 
ArcJE|E|/E|E/E/E|/E/E Sie} Sie) s/s] Sls) els A lAre| A [Arc] A [arc] A [Are 
Arc] A Arc] A [Arc] A Arc] A | A CARS E S d re Fl e/ 581% G B |Arc| B Arc] B [Arc] A lArc 
A}B|A]A /Arc] A |Arc]....].... ZIEIZIE| ZlE Ze Ps A | E |Are.|ArcjArc| [Are.jArc lAre 
e[. eee. .--[....[ArelAre] A [Arc] A . = — Are.jArc.JAre. |AreJArc.jArejAre.|Are 
A |Are| A = A |Arc] A wy AJE|A/EJA/EJATA A Ar A /Arc_lAre ~ oo Are 
fp oes soclocs ofees choce cllcce OAASS, Are.|Arc.jArc.|Arc.|Arc./Arc.jArc.|Arc.} A b : ns . A jArci Bi A 
E | A |Arc| A jArc] A [Arc A Arc. BIAIBIA|IBIAIBIA]BIA A [Are A lAre|....J. j 
jAre} A jAre] A Are] A JArc| A /Arc. ALAJA/A/AJA/IA]AI/ATA ‘ A ALATA refi 
, JArc.JArc.JArc.|Arc.|Arc.|Arc. » Te Arc. \Arc.jAre.|Arc.|Are.jArc.JArc.jArc./Arc.|Arc. Arc.\Arc.JArc Arc lArc Arc lAre. 
Sovesesees pas ceecdeeeede.-f A [Arey A jArc, Arc./Arc.jAre./Arc.jArc.|Arc.jAre./Arc.| A jArc. AJAIA/AIAIA | 
Jv seagecdeseg os dh opt sock sodb sch cot AR eee AJEJA[E[E/E/TB}E}JAjJA of.ed ATALATLA a 
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The Saxon is not a cyclecar, 
but a real automobile, so simple 








i a boy can run it-——the first car to offer 
| all the essential features of standard 
| 
| mot Car practice at a price under $500. 

lhe first cost of a Saxon is less than 
1] a good horse and buggy; the upkeep 
1] cost far less. Saving in time considered 
iT it is cheaper than riding on street cars. 
i| 
i Here Are Some 
i} ‘-Cylinder Motor, water 
| 

< ed 


Startdard Tread 


96-inch Wheelbase 
' . 
' Left Drive, Center Control 
j enter from either side 


Saxons are selling fast everywhere. 


onstration 


ers 


A high-grade, well designed, carefully built, light-weight 
| automobile, with four-cylinder motor, 96-inch wheelbase, 
roomy body, standard tread, 


by an experienced, soundly financed organization. 


15 Horsepower 

Sliding Gear Tranmissior 

More leg room than high 
priced cars 

Streamline Body 

Honeycomb Radiator 


of roads and hills, all over the country. 
Send today for a detailed description of this sturdy car. 


SAXON MOTOR COMPANY, Detroit 


standard features; produced 


The Saxon is a car of the widest use- 
fulness 
for 


time-saver for 


a source of pleasure and health 
those of moderate means; a great 


salesmen, physicians, 


contractors and all others to whom 
time is money 
It is a car for the young man—or for 


the young couple. In a Saxon two peo- 
ple can enjoy all the pleasures of touring 


at a cost so low as to be negligible. 


Saxon Features 


Dry Plate Clutch 
Light Weight 
Oval Fenders 
Wire Wheels 
Good Looks 
Low Upkeep 


They are making good on all kinds 
See your dealer early for a dem- 
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A . Ye 
> givesaclearer, cleaner, [~ 
brighter illumination, at les 
" cost, than any other light- F~ 
ond \ ing system pos ible to in- _ 
@ Yh) tall in private home. 
—_ Every house has its own -— 
5 , , 
all - lighting plant— safe, sure 
— 
ai and economic al. 
Agents Wanted — 
Write for Catalogue of 200 styles. 
4 THE BEST LIGHT CO, s 
87 Eaat Sth &t., Canton, 0. 
Psi A Se as ame AS a, a 





simRow Boat Engine 
, ‘ 


Sour < 


Let us 









— 


1 ped We \ f the wor 
MICHIGAN STEEL BOAT CO., 1332 





~ 


Magnificent Steel Launch $ 


Complete with Engine, Ready to Run 


nts for th outa h-n 
Free Catalog. Steel Rowboats, $ 


Jefferson Avenue, Detroit, Mich., U.S.A. 








Live Men Wanted 


If you are satished with your present income— 


if you never expect to do a bigger business, or to be 
puid a higher salary —then read no further, for this 
adver menits nol jor you 

But if you hope to rise in the world, if you want 
to make more money, if you have the energy and 
will-power to climb the ladder of success—then 
you should write today, and ask for our free book 








Open Door his illustrated 24-page 

ll show you how you may learn the inside 

{ the world’s biggest business men; the 

{ phenomenal success; how business 

d 1 be cultivated and developed; how you 

can increase your value to yourself and to your 

busin how to produce fresh ideas and turn 
them into dollar 

The Open Door” is a book for “‘live wires” and 

it’s free on request Write and simply say: 

“Send me ur Open Door book, and I will read it.”’ 


A. W. SHAW COMPANY 


Dept. SOE. Wabash Ave. and Madison St., Chicago 








WE TEACH Retail Advertising, Window 
Trimming, Show Card Writing, Salesmanship 
1 methods of instruc- 


Inordertoa 1 a with our school a 


» we will mail you free our 


TEN DISPLAY MANAGERS TELL 


new fiity cent book, enttied 











With this free book we will a lude our complete list of 
« P fty business books, especially suitable for 
the retail st ary A postal request will bring both. 





Seneaie Training School 231-243 W. 39th St., New York City 








96 
















OO stk Hayana Seconds $490 
ot Factory Direct To You By Ex.Or PARCEL POST fii =" 


FR 





Made of Imported Havana Picadura, from our own 
vr cigat They're not prett bands 

y refunded if 
Our references: Dun or 


A i’ price. Money cheerfu 
st 


» rength when ordering 
a 


EDWIN GIGARCO. Inc. - Largest M 


DEPT. N -2 i88-.2. > Tr 


all ther P yds f e Rougt All 446 ine 


ail Order Cis 





leaves that are too short to roll 
moke | Custom- 
Only 100 at this “‘Get 
Mention 


plantations in Cuba 

r decoratior but you don't 

hes long, some even longer 
ou don’t receive at least double value 
radstreet’s or any Bank 


I House im re ate Wo: ld 


11RD AVEN NEW YORK 









| 


| 


| 
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if somewhat 


The Taxicab Service of New York 
City 


(Concluded from page 331.) 


whereof Times 


utter 


of Manhattan Borough 
Square is the focal point. To 
‘Taxi’ in the 
Square is to bring one of the gay colored 


the 


word vicinity of 


autocabs throbbing and pulsating before 


one at the curb 


Times | 


| 
| 
| 


The active season for taxicab service 
extends through about seventy-five per 
cent, or nine months of the year, but in 


that time the meters register the amazing 
total of 819,000 miles, almost four times 
the distance from the earth to the moon, 


which astronomers tell us is 221,000 miles 
i Father 
erbocker, seated in his fairly comfortable, 


its nearest position. So Knick 


inelegant, taxicab, accom 
the 
two round trips to the moon 


of this 


plishes yearly almost equivalent of 


When the immensity mileage is 


taken into consideration, the physical capi 


tal which the industry in New York city 
jalone represents and the earnings accom 
| plished thereby seem relatively trifling. 


jin the Greater City. 


For $2,000 each would be a high valuation 
to place upon all of the taxicabs in service 
Many 


vehicles are 


lat the beck and call of patrons which have 


| been 


iit up 








the larger operating 


the 


condemned by 
and valued in 


market at as low as $100; yet this average 


corporations are open 


would mean a total valuation of ho more 


than $6,000,000. 


The most liberal estimate of the earn 
ings of the taxicabs of New York would 
be $2,800 per year for the 75 per cent of 


the total number of machines operating 


throughout the year, and this would give | 


an aggregate of gross earnings of $6,500, 


OOO. 


“The Problem of Our Navy.” 
A SERIES of 
4 cles the 
Navy, showing 


present 


ten comprehensive arti 


on present condition of our 


its unpreparedness, 


the navies of the 


be done to 


rating among 


world, and what must 


proper strength and position 
the 


to its 
are being published consecutively in 
SCIENTIFIC AMERICAN. 

have ap 
peared in the issues of February 2sSth 
March 7th, March 14th, March 2Ist, 
March 28th, April 4th, and April 11th, on 


the following subjects: 


Seven articles of this series 


No. 1—“How the Navy is Daily Em 
ployed,” by Hon. Franklin D. Roosevelt, 
Assistant Secretary of the Navy. 

No. 2—"Sea Power and Our Foreign 
Policy.” 

No. 3 


Navy to Third-Class Rank.” 


No. 4—"The Price We Pay for Self-Suf 
ficiency and Unpreparedness.” 

No. 5—"“Battleship Strength Necessary 
to Guarantee Peace.” 

No. 6—"The Shortage of Scouts, Tor 
pedoes and Mines.” 

No. 7—"“The Shortage of Officers and 
Men.” 


The eighth article appears in this issue 

No. S—"“The Need of a System of Rapid 
Mobilization.” 

Next week will be published: 

No. 9—"“The Need of a 
tional Defense.” 

The tenth and concluding article, 


Council of Na 
writ 
ten especially for this series, “The Navy is 
Not Waste,” by Hon. 
phus Daniels, Secretary of the Navy 


an Economic Jose 


Nelson’s Tactics at Trafalgar are the 
subject of a report to the British 
Admiralty by a 
investigate the long-mooted question as to 


recent 
committee appointed to 
whether the plan of attack prepared by 
the great commander about a fortnight be- 
fore the battle and communicated at that 
time to his captains was adhered to, or 
whether at the last moment a totally dif 
ferent plan was adopted, more or less by 


accident. The importance of this question 
consists in the fact that ultra-practical 
naval officers are prone to cite Nelson’s 


alleged abandonment of his elaborate plan 
as an argument against naval tactics in gen- 
that in the heat 
tactics are forgotten. The report demon- 
strates beyond dispute that the plan drawn 
up on October 9th was carried out on 
October 21st in all essential respects, 


eral, claiming 


of action | 


| tees of articles having merit 
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bring | 
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INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured. 

A Free Opinion as to the probable patentability 











of an invention w be readily given to any inventor 
furnishing us with a mode! or sketch and a brief de 
scription of the device in question All communications 
are tly co ial. Our Hand-Book on Patents 
a mt free on request 

Ours the Oldest agency for securing patents; it 
was established over sixty-five years ago. 

All pat ecared through us are described without 





patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St.. Washington. D.C. 
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AGENTS WANTED 


AGENTS. 500% Profit, Free Sample Gold and 
Silver Sign Letters for store fronts and office win- 


dows. Any one can put on Big demand every- 
where Write today for liberal offer to agents. 
Metallic Letter Co., 438 N. Clark St., Chicago, U.S.A. 


BRAZIL. 

SHALDERS & CIA. desire to have information, 
catalogues, etc., showing prices and discounts of arti- 
cles manufactured in America. hey offer their 
services as representatives of American firms in 
Brazil Address; Caixa Postal No. 356 Rio de Jan- 
eiro, Brazil, South America. 


_ BUSINESS OPPORTUNITIES 
“ WE INVITE CORRESPONDENCE with paten- 
who wish to exploit or 
We have special facili- 
New York. 


sell patent rights in Europe. 
ties in Germany. Address, Merit, Box 773 


COLLECTION LETTERS 
5 FOLLOW-UP COLLECTION LETTERS, $1. 
A systematic approach from all angles, making the 


debtor pay without losing his business. Collected 
$10,000 bad accounts for one concern last year 
Hunter Richey, Anderson, Indiana 


CONTRACTORS, BUILDERS, ATTENTION! 


EFFICIENT. LABOR-SAVING and useful earth- 
dumper or shovel for excavating, fully described in 
letters patent 1,087,343. Rare opportunity to buy on 
attractive terms. For particular write Patentee, G. R. 
Abbott, 1213 Fidelity Bldg., Baltimore, Md 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. We can positively show 
you by mail how to increase your salary. Prospec- 
tus free. Page-Davis Co., Dept. 89. Chicago, III. 


SCIENTIFIC APPARATUS 


* GLASS APPARATUS, thermometers for scien- 
tific and industrial laboratories, surgical glassware, 
experimental work For further particulars address 
Laboratory Supply Co., 128 State Si., Rochester, N.Y 








INQUIRIES 


Inquiry No. 9367. Wanted the name and address 


| of a manufacturer of an automatic centering machine. 


| 





Inquiry No. 9368. Wanted, the name and address 
of glass-bottle manufacturers or glass blowers who 
can manufacture a glass bottle and perforate it with 
some 12 small holes, in large quantities for export, 
to sell at a popular price. 

Inquiry 9369. Wanted, the 
dresses of users of Indian Steatite (Soapstone), 
undum and other Indian minerals, in quantities 

Inquiry No. 3970. Wanted the names and ad- 
dressess of manufacturers of small wooden articles, 
particularly in such soft woods as pine and fir, for 
articles such as toys, furniture, etc. 

Inquiry No. 9371 Information wanted where one 

could buy or have made to order machine to be used 
for making solid back brushes. 
Inquiry No. 9372. Wanted the name and address 
of manufacturers of a collapsible box about 12 inches 
square It must be strongly made to withstand 
rough usage in transit. 


LEARN WATCHMAKING 


and become independent Refined, profitable labor. 
Good-Paying Positions Secured. Competent men al- 
ways in demand. Easy to learn; money earned 
while studying Write for our Catalogue. Address, 


St. Louis Watchmaking School, Dep't 6, St. Louis, Mo. 
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$250,000 AVAILABLE 
FOR EXPLOITING PATENTS 
IN EUROPEAN MARKETS 


From the nature of our business, we are 
continually approached by investors and 
others who are anxious to participate in 
industrial enterprises or purchase patents 
which are recommended by us. 











We are now open to consider, on be- 
half of a client, the purchase (outright or 
on royalty basis) of the European rights 
of a commercially sound and successful 
article at present exclusively sold in the 
United States. 

We have at command $250,000 for this purpose. 
Manufacturers who may bave neglected the foreign 
market for patented goods or processes should apply to 


THE LETTERS PATENT INSURANCE CO. 
Limited 
King’s House, Kingsway, Londen, England 
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pet) | | K 
itWVotes | \\e 
and Queries.) 


Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 








ters as patents, subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 


The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 


ferred to experts. 


(12977) E. M. B. asks: Are astronomers 
of the opinion that the telescope has attained its 
fullest scope? Do they think its power can be 
continually enlarged, so that after a while it may 
be possible to observe whether or not some nearby 
(relatively speaking) planet is inhabited? Or, as 
stated above, possibly the field of the telescope is 
limited, due perhaps to the molecular nature of 
glass (if glass can be said to be composed of 
molecules). A. The telescope is limited, but not 
because of the nature of glass. One limitation is 
in the Earth's atmosphere itself. There are few 
| nights when the highest powers can be used at all. 
The air is not sufficiently quiet and of uniform 

temperature. Other limitations are in the me- 
chanical difficulties presented by large and heavy 
| tubes, mounted to swing high in air, in the bending 
of large disks of glass suspended only by the edges, 
and the great increase in cost as the size is in- 








creased. The disks of glass from which the 40-inch 
objective of the Yerkes telescope was made, | 
weighed over a ton and cost $20,000. Many 


astronomers think that the limit in size of tele- 
scopes has already been reached. 





(12978) F. J. C. asks: Will you please 
tell me what is, or about, the voltage given off | 
by an ordinary jump spark coil when wired to a| 
set of new batteries, say testing 6 volts and 20 | 
amperes? A. The voltage required to send a| 
spark through air between sharp points is about | 
as follows: For a half inch, about 12,000 volts; 
for one inch, about 20,000 volts; for 144 inches, 
about 28,000 volts. 


(12979) L. P. asks: I ask your opinion 
or interpretation of the following, which is said 
to have been taken from an old work said to have 
been written in Egypt: ‘‘Make a magnet of the 
plusquam-perfection accompanied by the prime 
material of which all metals grow, and with this 
the magnet of the compass can be strengthened.”’ 
What is plusquam-perfection (if anything) and 
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PATENTS, TRADEMARKS AND 
COPYRIGHTS PROTECTED 
AGAINST INFRINGEMENT 


Manufacturers, users and sellers of patented 
articles defended against claims for infringe- 
ment. We furnish this cut in two sizes to 
our agreement holders for use on station- 
ery, printed matter or on patented articles 
themselves, and experience teaches that 
the warning conveyed thereby prevents 
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of rights. Casual- 
ty Company of PATENTS 
America, with 
as ets of more PROTECTED 
than $2,600,000 
guarante the faithful 
perf mance of all 
agreements made by 
this Company. 
37 LIBERTY STREET 
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what is the prime material of which all metals 
grow? A. The word “plusquam” is a Latin word, 
and means “‘more than.’’ Applied to a magnet 
it should mean a supersaturated magnet, which 
will not retain all its magnetism. We doubt if 


the Egyptians knew anything about such magnets. | 


| There is no “prime material"’ from which all metals 
|grow. ‘That is an old notion of the alchemists. 
When the compass needle has been saturated, 
any further magnetizing is of no account. The 
needle will drop back to its ordinary strength as 
| soon as the extra force is taken away from its 
vicinity. 


(12980) S. A. W. asks: I want informa- 
tion concerning what I believe isjcalled ‘‘Fermat’s 
theorem."’ t is 

xtte 4 y2t" = tte 
integer. About a year ago, 
AMERICAN that a large 


when n is a positive 
I read in the Scientiric 
prize had been offered for a solution. I have a 
partial proof which I wish to submit. A. A prize 
of 100,000 marks (about $25,000) is offered by the 
Academy of Sciences of Goettingen for the proof 
of the greater Fermat theorem. Fermat’stated 
| that the equation z* + y” = 2" could not be satis- 
| fled by whole numbers when n is an odd prime 
} number. This is the theorem to be proved to win 
| the prize. We receive so many inquiries about 
| this very attractive offer that we will state the 
conditions made by the Academy of Sciences for 
winning the prize: It will not consider any manu- 
scripts sent to it in competition for the prize, but 
will consider all memoirs which appear in the 
mathematical periodicals, or which are for sale in 
the book trade as monographs or as books. The 
Academy requests the authors of such memoirs to 
send it five printed copies. Memoirs in languages 
unknown to the judges must be accompanied by 
authentic translations. The award will not be 
made earlier than two years after the publication 
of the memoir for which it is awarded. The award 
|} cannot be contested. During the two years, op- 
portunity will be given to mathematicians to ex- 
press an opinion upon the correctness of the solu- 
tion selected, which will be made public. These 
are the principal regulations for the award. It is 
evident that only a complete mathematical solu- 
tion may be offered. No partial solution will be 
| considered. No one can send in a manuscript for 
| the contest. A printed copy only will be received, 
published by some book house or in a mathematical 
| periodical, which means that the solution must 
commend itself to some competent editor, or to a 
publisher as likely to be a profitable investment, 
in the first place. It must then meet the criticism 
of the mathematical world for two years after the 
Academy has approved of it. The Academy does 
not intend to be flooded with manuscripts which 
have not been endorsed by any one of prominence 
in the mathematical world. We trust that all our 
correspondents will note these points. They are 
| abstrac ted from the offer of the prize in the 
Bulletin of the American Mathematical Society, 
tae 1908, pages 44-45. Also in the same 
periodical for November, 1907, page 92. We are 
indebted for this information to Dr. Joseph 
Bowden, Professor of Mathematics, Adelphi Col- 
lege, Brooklyn, N, Y. 
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173 Big Business Men 
Reveal Their Inside Methods 


For the first time, the world’s most successful 
business men have written out their ideas anc 
experiences; have told their money-making plans 
and me thods. 

Think of sitting face-to-face with Hugh Chal- 
mers; or Harlow N. Higinbotham, the millionaire 
merchant; or R. H. Ingersoll, of the Ingersoll 
watch; and hav ing these masters of business tell 
i 1a how they rose—what ideas and methods have 

elped them—how they prepared themselves for 
bigger opportunities—how they organize and man- 
age—how they plan advertising and selling cam 
paigns—how they keep down expenses and 
increase profits. 

You can utilize the experience of these masters 
of business; you can profit by the secrets they have 
revealed. Our 24- page we hee ‘The Open Door” 
—will tell you. It’s sent free on request. Write 
for it today. Simply say: “Send me your Open 
Door book.” 


A. W. SHAW COMPANY 
Dept. 50D, Wabash Ave. and Madison St., Chicago 
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How Bowser Keeps It In 


Saving Millions to Motorists Yearly 


The annual loss to motorists through ex- 
posed gasolene is so enormous that it can- 
not be accurately reckoned in dollars and 
cents. It runs into millions. Gasolene 
stored above ground in ordinary containers 
soon loses its VIM. That Vim is what 
makes thecar go. Bowser keeps the Vim 





In The Garage 


oe Bowser tanks keep all the 


original VIM of the gasolene in. It can’t 
escape by evaporation or constant changes 
in above-ground temperature. No dirt 
can get in. No gasolene stolen, spilled or 
wasted. No lost power. No gas trouble 
to blame on the car. Pipe and pump it 
any d'stance into garage. Absolute safety. 
Utmost efficiency. 

Also Bowser underground systems and 
tanks on wheels for the commercial garage. 


In Stores 
Keep kerosene, paint, lubricating oils, 
etc.—safe from changeable temperature, 
fire, theft, and away from other merchan- 
dise. No loss. o hazard. No spoiled 
a. No groping for oil in the 
dar 


In Factories 


From simple departmental oil storage 
units to large filtering and circulating sys- 
tems. mpel accuracy and efficiency. 
Check and use every drop of oil. Bowser 
Systems enable you to use the same oil 
over and over again. 


in. The saving, economy and safety are 
great. Read on, and learn how and why! 
Bowser efficiency and economy in oil stor- 
age started with the self- measuring oil pump 
invented by S. F. Bowser, the active head 
of this Company. The Bowser idea has 
grown until today there are 500 different 


Oil Storage 
Systems 
Ask Bowser 


Put your oil storage problems up to Bowser— 
whether of garage, store or factory. Bowser hae 
been solving just such problems for over twenty- 
nine years. Ask questions. Costs nothing to find 
out. No obligation. Learn the added efficicacy, 
the economy, the safety, the comfort and utility of 
Bowser service. Send the coupon today—NO 


S.F.Bowser & Co., Bis 


559 Thomas Street 
Fort Wayne, Indiana, U.S. A. 
E and Manefactu of Oil Handling Deviers 
S. F. BOWSER & CO., 


Inc. 
559 Thomas St., Fort Wayne, Ind. 

Without expense or obligation on my part send 
me particulars regarding a Bowser Oi! Storage 
Outfit for the purpose indicated with an [Xj 

{ ] Private Garage { ] Power Pian: 
{ } Public Garage { ] Dry Cleaners 
*| | Manufacturing 1 } Stores 
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Unseen Forces Behind Your Telephone — 


HE telephone instrument is a common sight, but it affords 
no idea of the magnitude of the mechanical equipment by 
which it is made effective. 
To give you some conception of the great number of persons 
and the enormous quantity of materials required to maintain an 
always-efficient service, various comparisons are here presented. 


The cost of these materials unassembled is only 


45% of the cost of constructing the telephone plant. 

Poles Go oo Telephones 
enough to build a stock- enough to string around 
ade around California Lake 8,000,000 of 
12,400,000 of them, worth them. 5,000,000 Bell 






in the lumber yard about owned, which, with equip- 





$40,000,000. ment, cost at the factory 
$45,000,000. 
Wire 
Goi times door are 


in a line would extend 
thirty-six miles — 55, 
of them, which cost, un- 
assembled, $90,000,000. 


000 miles of it, worth 
about $100,000,000, 
including 260,000 tons 
of copper, worth $88, - 
000,000 


Buildings 
sufficient to house a city 
of 150,000—more than | 
a thousand buildings, | 
which, unfurnished, | 
and without land, cost | 
$44,000,000 





Lead and Tin 


to load 6,600 coal cars 
being 659,960,000 
pounds, worth more 


than $37,000,000. 





Conduits 


to go five times through 
the earth from pole to 
pole—225,778,000 feet, 
worth in the warehouse 


$9.000,000. 


People 


equal in numbers to 
the entire population 
of Wyoming— 150,000 
Bell System employees, 
not including those of 
connecting companies. 





The poles are set all over this country, and strung with wires) 
and cables; the conduits are buried under the great cities; the tele- 
phones are installed in separate homes and offices; the switch- 
boards housed, connected and supplemented with other machinery, | 
and the whole Bell System kept in running order so that each 
subscriber may talk at any time, anywhere. 
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Tue Cavse or THE Soctat Evit AND THE 
Remepy. By Albert W. Elliott, Presi- 
dent and General Manager the Southern 
Rescue Mission. Atlanta, Ga.: Webb & 
Vary Company, 1914. 16mo.; 144 pp. 
In so far as this book deals with actual con- 

ditions and personal observations it is well worth 
& careful reading. The author's experiences have 
led him from the belief that the remedy lies in 
legal suppression, or even in reformation, through 
® dawning conviction that social vice is more a 
matter of the well-to-do and “‘respectable"’ classes 
than a mere problem of the underworld; until at 
length he sees that the fundamental causes must 
be sought elsewhere than in economic conditions. 
The weakest portion of the work is that dealing 
with ‘“‘the remedy.'’ The author himself seems 
to realize his helplessness here, for he is converted 
to the theory of toleration, though not of license, 
and he leaves the problem substantially as he 
finds it 


Evectric Lignt aNpD Motor Wirina. By 
George J. Kirchgasser. Milwaukee, Wis.: 
Electroforce Publishing Company, 1914. 
Price, $1. 

This is a book small enough to fit into the vest 
pocket, yet containing a great deal of up-to-date 
information on ordinary wiring. The National 
Electric Code requirements are cited, different 


| systems are described in detail, and the illus- 
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trations and diagrams average at least one to a 


page 


By Charles 
Cambridge: 
New York: G. P. 


Tue Or1GiIn oF EARTHQUAKES. 
Davison, Se.D., F.G. <1 
The University Press. 
Putnam's Sons. 

In a small compass, the author has explained 
earthquake phenomena, earthquakes and the 
growth of faults, discussed some simple earth- 
| quakes and their origin, as well as twin earth- 
quakes and their origin, complex earthquakes and 
their origin, illuminated the subject of fore and 
after shocks, discussed sympathetic earthquakes 
and their origin, as well as earthquake sounds and 
their origin, and thus given the reader interested 
in popular science a good résumé of modern 
sesimology. 


LINKS WITH THE PasT IN THE PLANT 
Wor.p. By A. C. Seward, M.A., F.R.S., 
Professor of Botany in the University of 
Cambridge. Cambridge: The University 
Press. New York: G. P. Putnam’s Sons. 
In this book, the reader who seeks only the 

facts of an important science presented in a popu- 

lar way will find a very readable account of the 
botany of the present compared with the botany 
of the past. The subject is one which is fascinat- 
ing, one which has a wide popular appeal. It 


| lends itself admirably to presentation in simple 


form. Prof. Seward has made the most of his 


opportunities. 


Tue Micration or Birps. By T. A. 
Coward. Cambridge: The University | ™ 
Press. New York: G. P. Putnam’s Sons. 
In this popular book will be found the more 

important theories on the migration of birds and 
a discussion of speculations and evidence. The 
subject is a controversial one. Almost every 
student of bird flight has his own views. While, 
therefore, it is very difficult to write impartially, 
we believe that Mr. Coward has acquitted himself 
very creditably. 


AN INTRODUCTION TO EXPERIMENTAL Psy- 
cHOLOGY. By Charles S. Myers, M.D..| ao 
Fe.G., Lecturer in Experimental Psy- 
chology at the University of Cambridge. 
Cambridge: The University Press. New 
York: G. P. Putnam’s Sons. 

The author has selected various topics which 
may be considered fairly typical themes of re- 
search in experimental psychology, such, for ex- 
ample, as color-vision, touch, temperature, the 
Mueller-Lyer illusion, experimental aesthetics, 
memory, mental tests and their uses; and these 
he has presented in such a form as will give the 
educated reader a general notion of the scope of 
the science and of the experimental methods it 
employs. 


Tue Naturat History or Cuiay. By 
Alfred D. Searle. Cambridge: The Uni- 
versity Press. New York: G. P. Put- 
nam’s Sons. 

Mr. Searle has stated, in a simple form, an out- 
line of present knowledge of the subject of clay, 
and has indicated the problems which still lie 
before the clay worker. First he discusses the 
chemical and physical properties of clay and then 
passes on to clay and associate rocks, the origin 
of clays, the modes of accumulation of clays, some 
clays of commercial importance, and clay sub- 
stances; theoretical and actual. A good bibliog- 
raphy and index concludes the book. 


THE Vasqerpes or Peopies. By A. C. 
Haddon, Fe.D., F.R.S., Cambridge: The 
University Press. New York: G. P. 
Putnam’s Sons. 

This book is a brief survey, written in popular 
language, of the trend of human migrations so far 
as present knowledge permits. The author has 
covered various periods of human history, even 
going as far back as the earliest diffusions that 
can be predicated. 


Tue Work or Rain anv Rivers. By 
T. G. Bonney, F.R.S. Cambridge: The 
University Press. New York: gG. P. 
Putnam’s Sons. 


In this book, persons of ordinary education will 
find all that they need to know of this interesting 
subject. 
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Suitable tor fine accurate work 
an the repair . gai age, tool 


Large Line of 
Attachments 










SENECA FALLS MFG. CO., 
695 Water Street 
Seneca Falls, N. Y..U.S.A, 


For Genera! Repair Work 


GOOD L. LATHES—PRICES RIGHT 
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Friction Disk Drill 


THE SEBASTIAN LATHE CO., 120 Culvert St., Coinat, 0. 0. 
FOR LIGHT WORK 
Has These Great Advantages: 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 
or largest drills within its range—a wonderful economy 
in time and great saving in drill breakage. 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 
1999 Ruby Street _ Rockford, Mlinois 


'GROBET SWISS FILES 


Are the standard of excellence in 

files, and have been for over 100 

years. We send postpaid as an in- 

troducer 48 files especially adapted 

for tool makers and machinists on 
receipt of $5.00. This is a chance to get a set of 
files you'll appreciate and we'll get future orders. 


MONTGOMERY & CO. 
109 Fulton Street New York City 


*“*RED DEVIL”? MAGAZINE 
GLASS CUTTER No. 6. 
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In snap-button kid case. Six used than 

extra wheels in handle. »-a4 all others com- 

One of 40 styles. If 4 bined. Send for 

your dealer has ai Booklet of 3000 

none, send “* “Red Devils” 

> oe Smith & Hemenway Co. 
on “155 Chambers St. New York City 




















RILLING 


WELL waciines 


Over 70 sizes and styles, for drilling either d 
shallow wells in any kind of soil or rock. Moun 
wheels or on sills. With engine or horse powers. 
Strong, simple and durable Any mechanic can 
operate them easily. Send for catalog. 


WILLIAMS BROS., Ithaca, N. Y. 
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74 Before buying an engine of any kind write 
H. P, Inc about the ee Book's “a 4 
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INVENTOR’ Ss SUPPLIES 


UNION 
Established 1882 “195. Clark St my 
The oldest, most reliable, most efficient model 
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Models and Experimental Work 
eveno DEVEL OrED 
E. V. BAILLARD CO., 24 Frankfort St., N. Y. 


CLOCK MOVEMENTS 


Spring motors and parts manufactured 
All Kinds of Clock Repairing 
MODEL AND EXPERIMENTAL WORK 
LUX MODEL WORKS, Waterbury, Conn. 


A-Million Dollars a Year 


"THERE is a manin northern Michigan who 
makes personal sales of one million dollars 
a year, all to people of small incomes. 

In New England there is a small town mer- 
chant who bought a bankrupt store for $200, 
and in a few years turned it intoa business with 
$100,000 annual sales. 

In Illinois there is a man who started at the 
bottom of a big corporation less than twenty 
years ago, and now, at the age of 38, has 
reached thte top. 

Would you like to know how these men succeeded? 
—— you like to pase their inside methods, their vital, 


business- 
We have just trated a book, which we will send you 








pone ans est, that will show you how you can learn the 
these men, and many others li e them, in all 
SS of pee is book, called ‘The Open Door,” 


ae the way to bigger business, more profits and a larger 
income. Write for it boy wl Simpl say on a postal: 
“Send me your Open Door boo pS 
A. W. SHAW COMPANY 
Dept. 50C, Wabash Ave. and Madison St., Chicago 

















How much should 








Siffdard 
of the World. 





an automobile weigh ? 


Suppose that railroads should offer you, as an induce- 
ment to trust your life in thetr hands, the argument 
that the weight of their rolling stock had been 
reduced to the lowest notch. 


Suppose in the locomotive, they make the boiler wall 
so thin and so light, that it will barely withstand 
the normal pressure for a limited time. 

Suppose they make the trucks, the wheels, and the 
axles barely strong enough to support the engine 
under the most favorable conditions. 

Suppose they make the connecting rods barely strong 
enough to turn the wheels. 

Then, going back to the cars, suppose they make the 
trucks, the wheels and the axles no stronger than 
just enough to carry them a few thousand miles. 

Suppose they make the frame barely strong enough to 
support the body of the car. 

Suppose they make the body barely strong enough to 
hold together. 

Suppose they reduce the weight of every vital part to 
the lowest point. 

Would you trust your life in the hands of a railroad 
which offered you such inducements? 


Safety demands strength. 
Strength demands material. 
Material means weight. 
If these be true, then :— 
Absence of weight must mean absence of material. 


Absence of material must mean absence of 
strength. 


Absence of strength must mean absence of safety. 


These things apply, whether you have in mind railroads 
or automobiles. 


How much is your safety worth? 


Cadillac materials are selected for their adaptability 
and fitness for the functions and duties which they 
must perform. 


The designs of the various parts are adopted only after 
they have proven themselves to embody liberal 
factors of safety. 


The Cadillac car will appeal to you because of its 
strength and its security, rather than upon the basis 
of lightness. 


The Cadillae will appeal to you for its comfort as the 
luxurious Pullman appeals to you in contrast with 
the light weight flimsy coach. 








(Cadillac Motor Car Go: 





The Cadillac will appeal to you for its smoothness and 
steadiness in running, as the majestic liner is in con- 
trast with the light weight barque in a choppy sea. 


The Cadillac will appeal to you because of its sturdiness 
and its endurance, rather than upon the basis of 
fragility and impermanence. 


Because of its strength, because of its enduring qual- 
ities, the Cadillac is an economical car to own and 
to operate, day-in-and-day-out and year-in-and- 
vear-out. 


The Cadillac is economical in fuel. 


Hundreds of 1914 Cadillac users are averaging from 15 
to 18 miles per gallon of gasoline in every-day service. 


Special test runs have been made showing more than 
22 miles per gallon, but this cannot be taken as a 
criterion for the average user. 


In the recent test by the Royal Automobile Club of 
Great Britain, which won for the Cadillac the Dewar 
Trophy, the 1914 car averaged 17.17 miles per gallon 
for 1000 miles over give-and-take roads—in spite of 
frequent stops and starts in testing the electrical 
cranking device. 


It consumed less than one gallon of lubricating oil in 
traveling the 1000 miles. 


Hundreds of users are averaging more than 5000 miles 
on tires. Some users are reporting from 6000 to 
8000 miles and even more. 


We believe that in tires, fuel and oil, the 1914 Cadillac 
will average more mileage than any car which ap- 
proaches its efficiency. 


Because of its standardization, because of the inter- 
changeability of its parts, because of its sturdiness, 
because of its endurance, the Cadillac has been 
called The Everlasting Car. 





That this appellation is merited, we need but point to 
the 75,000 Cadillacs produced, all of which to the 
best of our knowledge are still doing duty, the 
oldest after eleven years of service—and many of 
them after having passed the 100,000 mile mark. 


How much should an automobile weigh? 


It should weigh enough to enable it successfully to per- 
form the duties required of it. 


It should weigh enough to enable it successfully to per- 
form those duties day-in-and-day-out and year-in- 
and-year-out, at a minimum outlay for operation 
and maintenance,—performance and_ satisfaction 
considered,—and with a minimum depreciation in 
value after years of service. 
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THE TURKISH BLEND CIGARETTE 


All America is now smoking this» 
pleasing Turkish-Blend -must be 


that it gives better satisfaction. 


_ Have you had the pleasure ? 
Liggelt t/ Myers Jobacco Co. 


Distinctively Individual~ 15% the package 





